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Sequence of 331 baze pair core region of the PSME

14760
AATTATTITITCCTITTAACCTTTCARAACTCAAGGAARAALCCAGTTGGCCTTGALCTCTGTTTY

14820
GIGGAAAATTTTAARCTACTGGTTTAATTITCTTIATTIGGTTGTAATATGACTATTTTACG

14880
TCATATAACAAT T ITTATTIGTTIGTTAAATGALTTTATTIGTTTIGTCATATCGATARATTTTA

14940
TGTCATAGAACAATTTTTATTGCTTGATATATGACT T TATTGTTATATGGCTATACARACT

15000
AGATTTITTITGTTGTTIT ITTGACCGAGTCTTACTCTGTCACCCAGGCTGGAGTGTAATGGC

15060
ATGGTCICAGCTCACTGCAACCTCCGCCTCCCGRG

The Ndel site 1638 base pairs ffom the stast of the core enhancer ig underlined

Figare 11
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REGULATORY CONSTRUCTS COMPRISING
INTRON 3 OF PROSTATE SPECIFIC
MEMBRANE ANTIGEN GENE

This application 1s a continuation-in-part of U.S. patent

application Ser. No. 09/914,651, filed on Dec. 27, 2001, now
U.S. Pat. No. 7,074,400, the entire contents of which 1s incor-

porated herein. U.S. patent application Ser. No. 09/914,631 1s
a national stage entry under 35 U.S.C. 371 of PCT/AUQ0/

00143, filed on Mar. 1, 2000.

FIELD OF THE INVENTION

The present invention relates to a recombinant vector com-
prising an ovine adenovirus genome and a sequence encoding,
a heterologous polypeptide. The invention also provides
ovine adenovirus recombinant vectors comprising a novel
regulatory element derived from a prostate specific gene. The
present mvention also relates to diagnostic and therapeutic
methods involving the use of these vectors.

BACKGROUND OF THE

INVENTION

The 1solation and characterisation of DNA regions which
control tissue specific and/or hormonally-regulated gene
expression has been an important to the understanding of the
developmental processes by which expression of particular
genes 15 limited to specific cell types. Promoter regions are
found immediately upstream and often overlapping the start
site(s) of transcription and are critical for initiation and basal
levels of transcription. Enhancers are regulatory regions
which may lie some distance from the transcription start site,
either upstream or downstream of a gene or within introns and
which often confer high level tissue specific or hormonally-
regulated expression; 1n some cases their action 1s speciiic to
particular promoters. The function of both promoters and
enhancers 1s mediated by specific proteins, transcription fac-
tors, that bind to specific DNA sequences. Alone or in com-
bination with other transcription factors they recruit the core
transcription machinery including RNA polymerase to the
transcription initiation site and act to stimulate their activity.
Isolated promoters and enhancer sequences can be used, 1n
gene therapy for example, to direct expression of other genes
in a cell or tissue specific manner and also provide targets for
the development of agents that can specifically modulate gene
eXpression.

The promoters and regulatory regions of anumber of genes
that are expressed in the prostate have been studied either
using transiection techniques or by following gene expres-
s10n 1n transgenic mice. We have previously compared the
cell-type specificity of expression directed by promoters of
the prostate-expressed genes, probasin (Pb) and relaxin genes
and the promoter and enhancer of the prostate specific antigen
(PSA) gene (1). Most of the genes 1dentified as prostate-
specific are androgen-inducible and this aspect of their func-
tion has been studied 1 some detail. Thus the importance of
androgen response elements for mnduced expression and/or
binding of androgen receptor have been characterised 1n the

PSA (2,3), human glandular kallikrein (KILK2) (4), rat pros-
tatic steroid binding proteins (PSBP) (5,6), probasin Pb (7.8)
and prostatic acid phosphatase genes (9) and 1n regulatory
clements 1n the introns of the rat PSBP C3(1) gene (10) and
the rat 20-KDa androgen regulated protein (11).

Among the core promoter regions analysed only that of the
probasin gene confers substantial prostate specificity of
expression (1,15). Elements involved in conferring prostate-
specificity of expression per se, as distinct from androgen
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2

responsiveness, have not been well characterised, though tis-
sue-specific factors binding to regions of the PSBP C3 gene
promoter and 1st intron have been 1dentified (9,12). The gene
for rat PSBP C(3) with 4 kb upstream and 2 kb downstream
flanking sequences 1s expressed tissue-specifically and with
appropriate hormonal control in transgenic mice (13). The
use of a 5 kb upstream region from the rat PSBP C3(1) gene
to express the SV40 T-antigen could elicit prostate tumours,
but expression was not highly restricted and other abnormali-
ties were common (14). Studies with transgenic mice have
established that regions of the probasin and PSBP C(3) genes
can confer prostate specificity.

The PSA and probasin regulatory regions are the two most
studied among prostate-expressed genes. It has been estab-
lished that a 430 bp region upstream of the rat probasin gene
1s able to confer prostate specificity of expression on reporter
genes 1n transiection experiments (1) and 1n transgenic ani-
mals (15,16); when used to target expression of the SV40
T-antigen, prostate tumours develop specifically (17,18). This
expression 1s not totally specific but specificity 1s significantly
improved by the inclusion of MAR (matrix attachment
regions) from the chick lysozyme gene (15). The 430 bp
promoter region 1s strongly responsive to androgen induction
and androgen response elements which bind the androgen
receptor (AR) have been characterised (4,6,7,16).

The PSA upstream region (to-630 bp) also acts as a
strongly androgen responsive promoter and androgen
response elements have also been characterised (2,3). How-
ever, this region 1s not suilicient to direct cell type speciiic
expression in culture (1) or tissue specific expression in trans-
genic mice (19). Use of the 630 bp human PSA promoter
region to express an activated Ha-ras oncogene in transgenic
mice led to the development of salivary gland and not prostate
tumours (19). Pang et al. have reported that the equivalent
promoter region 1solated from a prostate cancer patient con-
tained 7 mutations compared to the published sequence and
was highly active in the prostate cancer cell line LNCaP
(20,21). More recently, an enhancer region has been i1denti-
fied 1n the region 4 to 5 kb upstream of the transcription start
site of the PSA gene (20,21). This PSA enhancer has been
shown to act as an androgen-inducible enhancer and in com-
bination with the PSA promoter to display significant cell-
type specificity (1,20,21).

Prostate-Specific Membrane Antigen

Prostate specific membrane antigen (PSMA) 1s one of the
few prostate-specific proteins 1identified whose expression 1s
not induced by androgens.

PSMA was first identified as the antigen bound to by the
monoclonal antibody 7E11-C5 (25). The antibody was raised
against a membrane fraction of the prostate cancer cell line
LNCaP and was shown to bind specifically to normal prostate
tissue as well as primary and metastatic prostate cancer tissue.
This antibody was later found to bind to an internal epitope of
this membrane-bound protein (26,27). Subsequently, other
monoclonal antibodies targeted to the extracellular domain of
the protein have been 1solated (28,29).

The ¢cDNA encoding PSMA has been cloned and 1its
sequence determined (30). PSMA 1s a Type Il integral mem-
brane protein and 1s associated with the plasma membrane of
expressing cells such as LNCaP (30). A splice variant of
PSMA (Psm') that lacks the membrane anchor domain and
has been shown to be cytoplasmically located has also been
identified (31). The ratio of PSMA to Psm has been reported
to be increased 1n prostate cancer as compared with normal
prostate or benign hyperplasia (31). PSMA has been shown to
possess two related enzymatic activities, 1t acts as a carbox-
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ypeptidase (folate hydrolase) on poly v-glutamated folates
(32) and as a peptidase on the acidic neuropeptide N-acety-
laspartyl glutamate (33). This latter activity 1s consistent with
the expression of PSMA or a related protein 1n the brain.

The specificity of PSMA expression has been studied at
both the protein and RNA level. In addition to 1ts major site of
expression 1n the prostate immunohistochemical studies have
identified PSMA expression in the duodenum brush border/
small 1intestine, 1n a subset of proximal tubules 1n the kidney
and 1n rare cells 1n the colon (34,35). All other normal 1ssues
studies have been negative for expression, except for striated
muscle which stains with the 7E11-C3 antibody, but not with
antibodies to the external domain of PSMA (28).

Both the 7E11-C5 and external domain antibodies have
been found to react with tumour vasculature of a wide range
of human tumour types (28,36), indicating specific induction
of PSMA expression. PSMA expression has not been 1denti-
fied 1n any normal vasculature.

RNA expression has been found to largely parallel the
protein expression data. RNAse protection analysis identified
PSMA mRNA in the prostate, salivary gland and brain and
sometimes 1n the small itestine (37). The 1dentification of
PSMA RNA in the brain 1s consistent with the cloning of a
closely related cDNA {from rat brain (33). Immunohis-
tochemical analyses have failed, however, to 1dentity anti-
genically reactive PSMA in human brain tissue.

PSMA expression has been shown to be down regulated in
the presence ol androgens and expression 1s generally
clevated 1n late stage prostate cancer and in patients under-
going androgen deprivation or ablation therapies (37,38).
Expression of PSMA has also been found to be regulated by
a number of growth factors; bFGF, TGF-o and EGF upregu-
late expression while TNF-o decreases 1t (39).

The restricted high level expression of PSMA 1n prostate
cells and the induction of its expression 1n the vasculature of
a wide range of tumours make 1t 1deal for the targeting of
prostate and other tumour types. Genomic clones encompass-
ing the PSMA gene have been 1solated and 1ts sequence and
exon/intron structure determined (40). Regulatory regions
controlling its expression may find use 1n gene therapeutic
cancer treatments, enabling the restricted or high level
expression 1n the target cell types. Such regulatory regions
also provide a target for the development of agents that may
interfere with gene expression in the target cell types.

SUMMARY OF THE INVENTION

The present invention provides a recombinant vector com-
prising an ovine adenovirus genome and a sequence encoding,
a heterologous polypeptide, wherein the sequence encoding
the heterologous polypeptide 1s inserted between E4 and E3
transcription units of the ovine adenovirus genome.

When used herein, the PSM gene refers to the PSM
genomic sequence described in O’Keefe et al, 1998 (40)
(GENBANK (database of nucleotide sequences maintained
by the US National Center for Biology Information) acces-
sion number AF007344) (SEQ ID NO: 2), the entire contents
of which are incorporated herein by reference.

By “heterologous polypeptide” we mean a polypeptide
other than the prostate specific membrane antigen (PSMA)
polypeptide.

The present invention also provides a recombinant vector
as herembelfore described wherein the sequence encoding the

heterologous polypeptide 1s inserted between nucleotides
26,682 and the 5' end of the E4 promoter of the ovine aden-
ovirus genome. The present invention also provides that the
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4

heterologous polypeptide 1s inserted between nucleotides
26,682 and 26,555 of the ovine adenovirus.

The present mnvention also provides a recombinant vector
as hereinbefore described wherein the sequence encoding the
heterologous polypeptide 1s 1nserted between an ARP1 and
Notl site between the E4 and E3 transcription units of the
ovine adenovirus genome.

In a preferred embodiment, the recombinant DNA mol-
ecule further comprises a promoter. Preferably, the promoter
1s located upstream from and i1s operably linked to the
sequence encoding the polypeptide.

In a preferred aspect of the present invention there 1s pro-
vided a recombinant vector as hereinbefore described
wherein the promoter 1s located upstream from and 1s oper-
ably linked to the sequence encoding the heterologous
polypeptide. Preferably, the vector comprises at least one
regulatory element derived from intron 3 of the PSM gene.

In a second aspect, the present invention provides a method
for directing expression of a coding sequence 1n a cell, the
method comprising 1introducing into the cell a recombinant
vector as hereinbefore described.

In a third aspect of the present invention there 1s provided
a method of delivering a sequence encoding a heterologous
polypeptide to a target cell, the method comprising transduc-
ing the cell with a recombinant vector as hereinbefore
described.

In a fourth aspect of the present invention there 1s provided
a method of delivering a sequence encoding a heterologous
polypeptide to an animal cell, the method comprising admin-
istering to an animal or animal cell a recombinant vector as
hereinbetfore described.

In a fifth aspect of the present invention there 1s provided a
method of gene transier to human cells, the method compris-
ing administering to the cells a recombinant vector as here-
inbefore described such that the vector infects at least one cell
and the infected cell expresses the heterologous polypeptide.

DETAILED DESCRIPTION OF THE INVENTION

The present inventors have now found that recombinant
ovine adenovirus vectors which comprise foreign genes
inserted at site E3 transcription site (I1I), 1.e. between the 3
end of the transcription unit for the Right Hand End and the
promoters for the E4 region (see FIG. 13) are surprisingly
more stable than ovine adenovirus vectors which comprise
foreign genes inserted at other sites.

As site III 1s located between transcription units, it 1s
believed that the 1nsertion of a discrete transcription cassette
at this site 1s unlikely to interfere with other viral functions.
Based on these results 1t 1s envisaged that the insertion of
expression cassettes ito the ovine adenovirus genome
between coding regions of transcription units which are adja-
cent 1n ovine adenovirus genome, such as between the Leit
Hand End and IVa, transcription units, will also give rise to
stable recombinant constructs.

It 1s preferred that the heterologous nucleic acid sequence
1s mnserted between the Right Hand End transcription unit (i.e.
E3 transcription unit) and the E4 transcription unit or between
the Left Hand End transcription unit and the IVa, transcrip-
tion unit.

In a further preferred embodiment of the first aspect, the
ovine adenovirus genome 1s the genome of ovine adenovirus
OAV287 (as described in GENBANK Accession No.

U40839) or a functionally equivalent sequence.

The phrase “functionally equivalent sequence™ 1s intended
to cover minor variations 1n the OAV287 genome which, due
to degeneracy in the genetic code, does not result 1n the
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genome encoding different viral polypeptides. Further, this
term 1s intended to cover alterations 1n the genomic sequence
which lead to changes in the encoded polypeptides, but in
which such changes do not substantially affect the biological
activities of these viral polypeptides.

In the context of the present invention, the heterologous
nucleic acid molecule (1e sequence encoding a heterologous
polypeptide) may be any nucleic acid molecule of interest.
For example, the nucleic acid of interest may comprise a
therapeutic gene or may encode an antigenic peptide.

The therapeutic gene may be, for example, an oncogene or
a tumour suppressor gene. Alternatively, the therapeutic gene
may encode a product such as an enzyme, a blood derivative,
a hormone, a lymphokine, an interleukin, an interferon, a
TNEF, a growth factor, neurotransmitter, a trophic factor, efc.

The therapeutic gene may also encode a macromolecule
which complements a genetic defect in a somatic cell, or a
macromolecule which catalyses one or more processes lead-
ing to cell death. Cell death may occur directly as a result of
gene expression or indirectly as a result of an 1immune
response to an expressed foreign antigen. Preferably, the gene
encodes an enzyme such as herpesvirus thymidine kinase or
non-mammalian cytosine deaminase which metabolizes a
prodrug. More preferably the gene encodes prokaryotic
purine nucleoside phosphorylase. In the presence of the
appropriate prodrug, expression of the gene by the transtected
cell preferably leads to metabolism of the prodrug giving rise
to a toxic product which leads to cell death.

In a further preferred embodiment, the heterologous
nucleic acid comprises a cell-specific promoter linked to the
therapeutic gene, such that the gene 1s only expressed 1n a
desired target cell. Such promoters are well known 1n the art.
For example, for specific expression 1n prostate cells, the
promoter may be selected from the probasin, prostate specific
antigen (PSA) or prostate specific membrane antigen
(PSMA) promoters. For specific expression in breast cells,
the erbB-2 promoter may be used. For specific expression in
lung cells, the carcinoembryonic antigen (CEA) promoter
may be used.

All publications mentioned in this specification are incor-
porated herein by reference.

The regulatory element(s) 1n the vectors of the present
invention may be located in either orientation anywhere
within the recombinant DNA molecule or expression cassette
of the present invention. For example, the regulatory element
may be located downstream of the coding sequence (e.g.
downstream of the 3' termination or polyadenylation signals)
or within an intron located 1n the coding sequence. In a
preferred embodiment, the regulatory element 1s located adja-
cent to the promoter. More preferably, the regulatory element
1s upstream of the promoter.

As the vectors of the present mmvention are useful for
expression of proteins 1n vascular endothelial cells, a range of
cancer types may be treated within the context of the sixth
aspect of the present invention. Examples of suitable cancer
types include renal cell carcinoma, transitional cell carci-
noma, colonic adenocarcinoma, neuroendocrine carcinoma,
malignant melanoma, pancreatic duct carcinoma, breast car-
cinoma, soit tissue carcinoma, non-small cell lung carci-
noma, testicular embryonal carcinoma and glioblastoma mul-
tiforme. In a preferred embodiment of the sixth aspect,
however, the cancer 1s selected from prostate, bladder or
breast cancer.

As will be appreciated by those skilled 1n the field, the
present invention provides novel regulatory elements from a
gene expressed specifically in prostate, which are active both
in the presence and absence of androgens.
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These regulatory elements may therefore be used for high
level gene expression 1n prostate cells. Combinations of one
or more of the regulatory elements with the probasin and PSA
promoters are examples of constructs that provide for high

level expression with strong prostate specificity.

The regulatory elements of the present invention may also
be useful for directing expression 1n a limited range of other

cell types, including tumour neovasculature and kidney cells.

-

T'he regulatory elements of the present invention may be
used to target specific expression of genes to prostate cells or
tumour neovasculature or kidney cells 1n gene therapy.

The regulatory elements of the present invention may also
be used to target specific expression of genes 1n the develop-
ment of transgenic animal models of prostate disease.

The regulatory elements of the present invention may also
be used to identify other genetic elements which are involved
in the regulation of gene expression in prostate cells.

The regulatory elements of the present invention may also
be used 1n assays to i1dentily reagents that interfere with
prostate gene expression, or to identily proteins and other
factors involved 1n regulation of prostate gene expression.

When used herein, “high stringency” refers to conditions
that

(1) employ low 1onic strength and high temperature for

washing after hybridisation, for example, 0.1xS5C and 0.1%
(w/v) SDS at 50° C.;

(11) employ during hybridisation conditions such that the
hybridisation temperature 1s =25° C. lower than the duplex
melting temperature of the hybridising polynucleotides, for
example 1.5xSSPE, 10% (w/v) polyethylene glycol 6000, 7%
(w/v) SDS, 0.25 mg/ml fragmented herring sperm DNA at
65° C.; or

(111) for example, 0.5M sodium phosphate, pH 7.2, 5 mM
EDTA, 7% (w/v) SDS and 0.5% (w/v) BLOTTO at 70° C.; or

(1v) employ during hybridisation a denaturing agent such
as formamide, for example, 50% (v/v) formamide with

SxSSC, 50 mM sodium phosphate (pH 6.5) and 5xDen
hardt’s solution at 42° C.; or

(v) employ, for example, 50% (v/v) formamide, SxSSC, 50
mM sodium phosphate (pH 6.8), 0.1% (w/v) sodium pyro-
phosphate, 5xDenhardt’s solution, sonicated salmon sperm
DNA (50, ug/ml) and 10% dextran sulphate at 42° C.

Throughout this specification, the word “comprise”, or
variations such as “comprises” or “comprising’, will be
understood to imply the inclusion of a stated element, integer
or step, or group of elements, integers or steps, but not the
exclusion of any other element, integer or step, or group of
clements, integers or steps.

In order that the nature of the present invention may be
more clearly understood preferred forms thereof will now be
described with reference to the following non-limiting
Examples and Figures.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1.

pPSMentrap Vector. Key features of the vector are shown:
the multicloning site (MCS) unique restriction sites upstream
of the PSM 1k promoterregion (PSM1k), leader sequence and
intron (intron) dertved from the pCl vector (Promega), the
ogreen fluorescent protemn gene (GFP) and 3' sequences
derived from the bovine growth hormone gene (bGHpA). A
selection of useful restriction enzyme sites are shown; unique
restriction enzyme sites are shown in bold.
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FI1G. 2.

Location of cloned PSM enhancer fragments: the map
shows the location of the cloned enhancer fragments within
intron 3 of the PSM gene.

Base numbers (GENBANK Accession No. AF007544) are

indicated for the boundaries of intron 3 and for the ends of the
cloned segments. The locations of the restriction sites Smal
(Sm), HinDIII (H) and Spel (Sp) within the intron are shown.

The arrows indicate the orientation of the cloned sequences
within the pPSMentrap vector (see FIG. 3). The right hand

8

GL3 and pEn3PSmlk-GL3 contain sequences of enhancer
clones #4 and #3 respectively as shown in FIG. 2. pEn3+
4PSMIk-GL3 contains PSM enhancer sequences encompass-
ing bases 14,045 to 16,575 (see FIG. 2). POverlap3,
4aPSMIk-GL3 and pOverlap3, 4bPSMIk-GL3 contain
enhancer sequences from bases 14,760 to 15,804, thea and b
constructs containing the enhancer sequences in opposite
orientations as indicated by the position of the HinDIII and
Spel sites.

Restriction enzyme sites are abbreviated as follows:

A  Apol B2 Bglll Bz BstZ] E EcoRlI Lo EcoO1091 H HinDIII
K Kpnl M Miel Ml Mlul N  Nsil Nh Nhel Nt Notl
P PstI RV EcoRV § Sall 8¢ Sacl Sc2  dacll SIT Smal
Sp Spel X Xbal Xh Xhol

end of the enhancer clone #1 1s shown as a stippled box since 20  FIG. 7.

this end of the clone has undergone rearrangement. The Smal,
HinDIII and Spel sites are present 1n all three cloned regions.

FI1G. 3.

Promoter and enhancer inserts in pPSMentrap: The posi-
tions of the PSM 1 kb promoter region and flanking restric-
tions sites in pPSMentrap are shown on the top line. To the
right of the promoter sequences are the leader sequence and
chimeric ntron and GFP reporter gene. Below are shown
maps of clones containing the En3 and En4 inserts. The
sequences are 1 opposite orientation (note order of HinDIII
and Spel sites). Restriction sites are abbreviated as follows:

B2 Bglll E EcoRI H HmDII K Kpnl M Mifel N Nsil
Nh Nhel P  Pstl S  Sall Sp Spel X Xbal

F1G. 4.

Promoter and enhancer mserts in pCAT3SAT. Maps show
the positions of the PSM 1 kb promoter, PSM En4 and the
RSV promoter and their flanking restriction enzyme sites. To
the right of the promoters 1s the leader sequence and chimeric
intron and CAT reporter gene as present in the Promega
pCAT3 Basic vector. Restriction enzyme sites are abbreviated
as follows:

B2 Bglll Bz BstZ E EcoRI H HmDII KKpnl M Miel
Ml Mlul N NsiI Nh Nhel P Pstl S Sall Sc Sacl
Sm Smal Sp Spel X Xbal Xh Xhol

FI1G. 5.

Relative CAT expression directed by the PSM Enhancer4/
PSMIk promoter. Following transiection of pPSMLK-C3S or
pEndPSM1K-C3S 1nto the cell lines indicated normalized
expression levels were determined for each construct and are
expressed relative to that determined from transiection of the

pRSV-C38S plasmad.
FI1G. 6.

Promoter and enhancer inserts in pGL3. Maps show the
position and tlanking restriction enzyme sites of the PSM 1 kb
promoter (shaded boxes), PSM enhancer fragments (solid
boxes) and the RSV promoter (diagonal shading) in the dif-
terent constructs prepared 1n the pGL3 vector. To the right of
the region shown 1s the leader and chimeric intron and
luciferase reporter gene of the pGL3 vector. PEN4PSMIk-
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Relative luciferase expression of PSM enhancer/promoter
constructs in the pGL3 vector. Mixtures of luciferase reporter
plasmids (1.5 ug) and the normalizing plasmid pRSV-CAT (1
ug) were transiected into different cell lines as shown. Nor-
malized luciferase expression was determined and activity of
the different plasmids expressed relative to the normalized
expression from pRSV-GL3. Numbers above the columns
indicate the relative enhancement of activity compared with
expression from the PSM promoter alone construct, pPSMIk-
GL3.

FIG. 8.

PSM enhancer constructs with other promoters. Maps
show the positions and flanking restriction enzyme sites ol the
PSM enhancer sequences (En4, solid boxes), and promoters
from the PSA (diagonal pattern), probasin (vertical pattern)
and thymidine kinase (horizontal pattern) genes. To the right
ol the promoters 1s the CAT reporter gene of the pCATSAT
vector. Restriction enzyme sites are abbreviated as follows:

B BamHI B2 Bglll E EcoRI H HinDII N NsiI P Pstl
S  Sall Sm Smal Sp Spel X  Xbal
FI1G. 9.

Relative enhancement of heterologous promoters by PSM
En4.

a. Prostate cell lines
b. Non-prostate cell lines

The different promoter and enhancer constructs were trans-
tected nto cell lines as shown and CAT reporter gene expres-
sion normalized against SAT expression determined. Activi-
ties are expressed as a percentage ol the normalized
expression of pRSV-CAT. Numbers above the columns 1ndi-
cate the relative enhancement of activity compared with
expression from the respective promoter alone constructs. An
* indicates that expression levels were too low to determine a
ratio.

FIG. 10.

Effect of androgen on enhancement of heterologous pro-
moters by PSM En4. Plasmids contaimng the different
enhancer/promoter combinations as indicated below the
graph were transiected into LNCaP cells that were main-
tained 1n medium that had been charcoal stripped to remove
androgens or 1n equivalent medium to which the non-metabo-

lizable androgen analogue R1881 had been added to 0.28 nM.
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The presence or absence of androgen 1s also indicated (- or +)
below the graph. Activities were determined and expressed as
described 1n FIG. 9.

FI1G. 11.

Sequence of 331 base pair core region of the PSME (SEQ
ID NO: 1).

FI1G. 12.

Specificity of purine nucleoside phosphorylase (PNP)
gene expression in viral constructs OAV223 and OAV623

(PSME and probasin promoter), OAV220 (PSME and RSV
promoter) and OAV222 (PSME and CMYV promoter).

FI1G. 13

Structure of the OAdV genome showing the sites for inser-
tion of foreign gene cassettes.

FI1G. 14

Structure of a series of constructs prepared in which the
probasin promoter, with or without PSM enhancer fragments
was subcloned 1n front of the luciferase reporter gene 1n the
pGL3 vector.

FI1G. 15

Map of a construct in which the pGEM1 1 plasmid 1n which
the PNP gene was placed under the control of the 1 kb PSME
region (bases 14760 to 15804 1n reverse orientation) adjacent
to the 430 bp probasin promoter.

EXPERIMENTAL DETAILS

Example 1

Isolation of PSMA Gene Enhancer Sequences

Analyses of the region upstream and encompassing the
transcription start site of the PSMA gene (40) has shown that
a 1 KB region directs expression ol reporter genes in the
prostate cell line LNCaP. This expression shows specificity
for prostate cells when compared to that directed by the SV40
enhancer/promoter. Expression mn LNCaP cells was about
715% of that directed by the SV40 enhancer/promoter. Com-
parison with another widely expressed promoter, that of the
Rous sarcoma virus (RSV) has indicated that the SV40
enhancer/promoter 1s only very weakly active, <1% of RSV
activity, in LNCaP cells (unpublished data). We have cloned
regions encompassing up to 11 kb of sequences 5' to the
PSMA transcription start site and tested their ability to pro-
vide increased reporter gene expression; no increased activity
was seen relative to the 1 kb promoter region.

A strategy was developed to allow screening of DNA frag-
ments for their ability to enhance transcription directed by the
1 kb proximal promoter region of the PSMA gene. The 1 kb
promoter was cloned in front of the Green Fluorescent Protein
(GFP) gene 1n the plasmid vector pPSMentrap shown 1n FIG.
1. Upstream of the promoter was 1nserted a polylinker region
containing sites for cloning candidate fragments.

pPSMentrap contains the following elements: a polylinker
containing restriction sites for the enzymes Kpnl., HinDIII,
Sall, Miel, Nsil, Bgll, Nhel and Spel, the PSMA promoter
region stretching from base 1386 base 2560 (Xbal site) of the
PSMA sequence (GENBANK Accession No. AF007544), a
chimeric intron as contained in the pC1 vector (Promega), the
GFP gene, the 3' end polyadenylation signal from the bovine
growth hormone gene and the plasmid backbone (including
ampicillin resistance gene and origin of replication) from the
pC1 vector.

A library of DNA sequences was prepared by digesting the
bacteriophage P1 cosmid P1-683 which contains the 5' half
and upstream flanking sequence of the PSMA gene (40).
Cosmid DNA was digested for various of times with the
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enzyme Tsp5091 which cuts at AATT sites generating arange
of partial digestion products. These were separated by agar-
ose gel electrophoresis and fragments in the size range 1 to 2
kb recovered and cloned into the Miel site of the pPSMentrap
vector. A library of about 600 1individual clones was picked.

Clones were grouped into 12 pools of 49 and DNA pre-
pared from each pool using Qiagen columns and protocols.
DNA (2.5 mg) from each pool was transiected into LNCaP
cells 1n 3.5 cm dishes as previously described (1). After 48 to
72 hours, cell cultures were examined under a UV fluores-
cence microscope to 1dentily any fluorescing cells. Positive
pools were split into 7 by 7 matrices and DNA preparations
made from the 7 clones 1n each row and each column. The
transfections were repeated to i1dentily positive sub-pools.
Clones at the 1intersections of positive rows and columns were
further screened individually to verily the expression of GFP.
The three clones giving the strongest signals, #1, #3 and #4
were taken for further analysis.

Example 2

Location and Sequence Analysis of Enhancing

Fragments

The 1serts from the clones were re-cloned imnto PBLUE-
SCRIPT SK+ (pBKSEn3 and pBKSEn4) cloning vectors and
the sequences of their ends determined. All clones were found
to originate from the third intron of the PSMA gene as shown
in FIG. 2. The positions of both ends of clones #3 and #4 were
identified as shown. The inserts 1n clones #3 and #4 were
aligned 1n opposite orientations relative to the PSM promoter
in the pPSMentrap vector as shown i FIG. 3. The clones
share a common overlapping sequence of 1044 bp and extend
in total over 2,530 bp. The third clone, #1, derived from the
same region, one end being 6 bp upstream of the end of clone
#4 and 1t also contained the Spel and HinDIII sites contained
in the region common to clones #3 and #4. It had, however,
undergone some rearrangement on cloning and has not been

further studied.

Example 3
Function of PSMA Enhancer Region

The activity of the PSMA enhancer region was first 1den-
tified by visual mspection of fluorescence intensity of cells
transiected with clones carrying PSMA gene inserts upstream
of the PSM promoter. In these preliminary experiments it was
also noted that the enhancer (clone #4) did not appear to
function 1n the bladder cell line BL 13 (not shown). In order to
provide for quantitative determination of promoter and
enhancer function, enhancers #3 and #4 (hereaiter designated
En3 and En4) in combination with the PSM 1 kb promoter
were re-cloned mto two different gene expression reporter
systems.

Example 4
Expression Assayed in the pCAT3SAT System

The pCAT3SAT vector contains a modified bacterial
chloramphenicol acetyl transferase reporter gene for deter-
mining promoter activity and a reference reporter gene, serine
acetyl transterase, under the control of the RSV promoter 1n
order to standardise CAT expression for transiection eifi-
ciency. It was prepared by cloning the serine acetyl trans-
terase reporter gene from the pCATSAT plasmid (1) as a
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Sall/BamHI fragment into BamHI, Sall cut pCAT3 vector
(Promega). Constructs, pPSMIk-C3S and pEndPSMIk-C3S,
contaiming the PSM promoter with or without the PSM
enhancer fragment 4 (End) were prepared by cloning the
PSM enhancer/promoter fragments as Sall/Pstl fragments
from the pPSMentrap vector into pCAT3SAT cut at the Xhol
and Pstl sites in the polylinker upstream of the CAT gene
(FIG. 4). A control construct containing the RSV promoter,
pRSV-C35, was also prepared by blunt end ligation of a Nael
to Sacl fragment from pCATSAT (1) into the Nhel site of
pCAT3SAT (FIG. 4). Cell lines were transiected with the
different constructs and CAT and SAT activities determined
after 48 h as described (1). The normalized expression data
are shown 1n FIG. 5.

In LNCaP cells an enhancement of expression of approxi-
mately 50 fold (from 0.33% to 15.7% of the activity of the
RSV promoter) was seen when the End fragment was present
upstream of the 1 kb PSM promoter. This expression showed
a high level of specificity for LNCaP cells that express
PSMA. Another prostate cell line, PC3, showed very low
levels of expression from the PSM promoter either in the
presence or absence of the enhancer. No expression above
background was seen for three non-prostate cell lines (MCEF-
7, a breast cancer line, human embryonic kidney cells
(HEK293) and the liver line HepG2). Low and variable
expression was seen 1n a second breast cancer cell line T47-
D2, with the enhancer/promoter construct showing about
10% of the activity seen in LNCaP cells.

Example 5
Expression Assayed 1n the Luciferase pGL3 System

Because of the low activity of the PSM 1 KB promoter in
the CAT assay system, promoter and enhancer sequences
were cloned 1nto the pGL3 vector (Promega) which contains
the luciferase reporter gene. The structure of the clones 1s
shown 1 FIG. 6. pPSMIk-GL3 and pEndPSMIk-GL3 were
prepared by cloning Kpnl to Xbal fragments from pPSMIk-
C3S and pEndPSMIk-C3S respectively ito pGL3 cut with
Kpnl and Nhel. pEn3PSMIk-GL3 was prepared by cloning
the Kpnl to Nhel enhancer fragment of pEn3PSMentrap into
pEndPSMIk-GL3 cut with Kpnl and Nhel. To assay activity,
mixtures of each pGL3 construct and the reference plasmid
pRSVCAT (1) were transtected 1nto a variety of cell lines by
standard procedures as described previously (1). DNA con-
centrations were determined by 1image analysis of ethidium
bromide stained gels and master mixes prepared in the ratio of
1.5 ng of pGL3 construct to 1 ug of pRSVCAT. The same
master mixes were used for transiections into all cell lines.
Cells were transiected with 2.5 ng of DNA mixes using stan-
dard procedures (1) and expression assayed after 48 hr.
Extracts were prepared and luciferase activity determined
using the Luciferase Assay System (Promega).

CAT activities were determined as previously described.
Luciferase expression levels were standardised with respect
to the pRSVCAT reference plasmid and then standardised
activities expressed as a proportion of that of pRSV-GL3/

pRSVCAT (FIG. 7).

In LNCaP cells expression from the PSM 1 k promoter was
strongly enhanced by both En3 and En4 enhancer sequences
(about 260 fold) with expression levels directed by
pEn3PSMIk and pEn4PSMIk being 15 and 15.7% that of the
RSV promoter. In the non-PSMA-expressing prostate cell
line PC3 a low level of enhancement (3.7 and 5.2 fold for En3
and En4 respectively) was seen, while there was no enhancer
function in the other non-expressing prostate line, DU145.
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For a range of non-prostate cell lines tested, HepG2 liver
cells, MRC5 primary lung fibroblasts, BLL13 bladder carci-
noma and human embryonic kidney HEK293 cells, essen-
tially no activity was seen for the PSMA enhancer/promoter
or promoter alone constructs. Activity 1s thus highly specific
for the expressing prostate cell line LNCaP with partial
enhancer function in one non-expressing prostate cell line

PC-3.

Example 6
Characterisation of the Enhancer Element

To determine the extent of sequences required to provide
enhancer activity a construct was prepared that contained all
the sequences encompassed by clones En3 and En4 as well as
constructs containing the overlapping region present in both
cones (see FIG. 6). pEn3+4PSM1k-GL3 was prepared by
cloning a Kpnl to Ndel restriction fragment from pBKSEn3
into pEn4PSM1k-GL3 cut with Kpnl and NDEI. Clone pOv-
erlapen3/4a was prepared by cloning the San to HinDIII
fragment from pEn3PSMentrap into PBLUESCRIPTSK+
cloning vector, subsequently cloning the HinDIII fragment
from pEndPSMentrap into the HinDIII site of the intermedi-
ate vector and veritying that 1t was 1n the correct orientation.
The overlapping enhancer fragment was then cloned as a
Kpnl to EcoRI fragment 1n front of the PSM 1 kb promoter 1n
pPSMIk-GL3 cut with Kpnl and EcoRI. A construct with the
overlapping region 1n the opposite orientation relative to the
PSM promoter was likewise prepared by first cloning the Sall

to HinDIII fragment from pEndPSMentrap into PBLUE-
SCRIPTSK+ cloning vector followed by the HinDIII frag-
ment from pEn3PSMentrap and then cloning the overlap
region 1n front of the PSM promoter as a Kpnl to EcoRI
fragment.

The effectiveness of these constructs was compared with
that of the PSMIk promoter alone and the EN4/PSMIk pro-
moter by transfection (as above) into LNCaP cells. Clones
containing either orientation of the overlap region gave rise to
expression levels similar to those containing En 4 sequences.
The construct containing the whole region encompassed by
enhancers 3 and 4, however, gave significantly stronger
expression. The level of expression was about half that of the
RSV promoter.

Example 7
PSMA Enhancer Action on Other Promoters

The properties of the enhancer were further assessed by
linking it to other promoters, both those active primarly 1n
prostate cells, PSA and probasin, and a non-tissue-specific
promoter, that of the herpesvirus thymidine kinase gene (TK).
The structures of these promoter regions are shown in FIG. 8.
For the PSA and probasin constructs the enhancer region,
En4, was cloned as an Nhel fragment from the pEn4PSMIKk-
C3S plasmid 1into the Xbal-cut plasmids pPSA630 CATSAT
and pPb430 CATSAT respectively (by partial digestion with
Xbal for the probasin construct). pPSA630CATSAT and
pPb430 CATSAT have been described previously (1). The
plasmid pTKCATSAT. 1 was prepared by cloning the TK
promoter region, bases —101 to +39, as a Sall to Xhol frag-
ment into the Sall-cut vector pCATSAT. 1 (1) [pCATSAT. 1 1s
a dervative of pCATSAT (1) in which Sall, Pstl and Xhol
sites present upstream of the RSV promoter were removed or
destroyed by Xhol and partial Sall digestion and religation].
pEnd TKCATSAT was prepared by cloning the Sall to BgllI
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enhancer-containing fragment from pEn4PSMentrap into
pTKCATSAT. 1 cut with Sall and partially cut with BamHI.

All s1x plasmids were transfected into a number of cell
lines and CAT and SAT reporter gene expression determined
as described (1). Expression levels were standardised against
that of the RSV promoter determined by transiection of a
standard mixture of pRSVCAT and pRSVSAT plasmids as
described (1). Results are shown 1n FIGS. 9a & b.

In LNCaP cells strong enhancement of the PSA, probasin
and TK promoters was seen, with that for probasin being
strongest. Levels of expression for all enhancer constructs
were 2 to 3 times that of the RSV promoter. Since all promot-
ers achieved similar levels of expression in the presence of the
enhancer the “fold-enhancement” shown probably retlects
differences 1n the level of non-enhanced expression from the
different promoters.

In PC3 prostate cells, which do not express PSMA, much
reduced enhancement was seen, being 5 to 16 fold for the
different promoters. This 1s similar to the results seen when
the enhancer was joined with 1ts own PSM promoter. Thus 1t
appears that PC3 cells contain some factors that can interact
with the PSM enhancer to activate transcription, but lack
others, or do not have sutficient levels, to enable full enhancer
function as 1s seen 1n LNCaP cells.

For the non-prostate cell lines, no enhancement was seen in
HepG2 liver or BL13 bladder cells. Enhancement was seen 1n
the embryonic kidney HEK293 cells. Low level enhancement
(1.4, 1.5 fold) was seen for the PSA and 'TK promoters, while
there was a stronger 9 fold enhancement of the probasin
promoter. No enhancement by En4 of its homologous PSM
promoter was seen 1n HEK 293 cells (FIG. 7). Since the proxi-
mal kidney tubules are a site of low level PSMA expression,
the expression seen 11 HEK293 cells may be biologically
meaningftul.

Example 8

PSM Enhancer Function does not Require

Androgens

The androgen requirement for activity of the PSM
enhancer (En4) was studied when it was linked to two highly
androgen-inducible promoters, those of the probasin and
PSA genes and one constitutive promoter, TK. LNCaP cells
were transfected with plasmid constructs using media that
had been charcoal stripped to remove androgens. Cells were
maintained i1n androgen-free medium or incubated in the
presence of the non-metabolizable androgen analogue,
R1881 added to 0.28 nM (1). For all promoters strong
enhancement of expression was seen whether or not androgen
was present 1n the medium.

However, for all three constructs containing the PSM
enhancer the level of expression actually decreased upon
androgen addition. This suggests that the enhancer may con-
tain sequences mediating the observed androgen-suppression
of the endogenous PSMA gene.

Example 9

Sequences Required for Enhancer Function

In order to determine what sequence regions were critical
for enhancer function a series of constructs were prepared 1n
which different fragments from the PSME region were placed
in front of the PSM promoter 1n the pPSMIkK-GL3 plasmid.
The sequences included 1n each construct are shown 1n the
table below. The orientation of the enhancer sequences rela-
tive to the promoter 1s indicated as either F (forward, as for
pEndPSMIk-GL3) or R (reverse, as for pEn3PSMIk-GL3).

Activity of these constructs was assayed following transfec-
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tion into LNCaP cells along with the pRSVCAT control plas-
mid. Extracts were prepared and assayed 48 hr after transfec-
tion, luciferase activity normalized using the activity of the
co-transiected pRSVCAT plasmid and expressed relative to

that of pRSV-GL3 ('Table below).

Activity in LNCaP

Construct Enhancer sequences cells (% RSV)
pPSMIk-GL3 0.2
pEn4PSMIk-GL3 14760-16575 F 16.0
pEn3PSMIk-GL3 14045-15804 R 15.7
pEn3 + 4PSMIk-GL3 14045-16575 F 39
pEn3/4aPSMIk-GL3 14760-15804 F 25
pEn3/4bPSMIk-GL3 15804-14760 R 21
pEndSal/HindIIPSMIk-GL3 14760-15374 F 20
pEn3Sal/HindIIIPSMIk-GL3  15804-15369 R 0.1
pEnO2/770SpelPSMIk-GL3  14760-15530 F 24
pEnO2/2/592Ns1IPSMIk-GL3  14760-15352 F 22
pEnO2/445MscIPSMIk-GL3  14760-15205 F 18
pEnO2/331SmalPSMIk-GL3  14760-15091 F 26
pEnO2/168NdelPSMIk-GL3  14760-14930 F 6
pEnO1/7228malPSMIk-GL3  15092-15804 R 0.3
pEnO1/886NdelIPSMIk-GL3  14925-15804 R 0.4

These data indicate that most of the enhancer activity 1s
contained within the 331 bp region encompassing bases
14760 to 15091. This region shows similar activity (26% that
of RSV) to the En3 and En4 clones and to the approximately
1 kb region shared between them. Deletion from the 1 kb
overlap region of either the left half or the entire 331 bp region
(constructs pEnO1/722smalPSMIk-GL3 and pEnO1/
886NdelIPSMIk-GL3) eliminates enhancer activity, showing,
that this region 1s essential for activity. Elimination of the
right half of the 331 bp region, leaving just 170 bp covering
bases 14760 to 14930, leads to a marked reduction in activity.

Thus bases 14760 to 14930 are essential for PSME func-
tion, but sequences extending from 14760 to 15091, provide
for much stronger enhancer activity. The sequence of the
region 1s shown in FIG. 11.

Example 10

PSME Core Enhancer Region Retains Cell-Type
Specificity

Experiments were carried out on the 331 bp core region of
the PSME that provides for enhancer function (bases 14760 to
15091) to determine whether this region retained 1ts cell-type
specificity. The activity of plasmids pPSMIk-GL3, pEn02/
331SmalPSMIk-GL3 and pRSV-GL3 was assayed after
transiection ito a number of cell lines (Table below). Plas-
mids were co-transtected with an internal control pRSVCAT
plasmid, extracts prepared and assayed 48 h after transiec-
tion. Luciferase activities were normalized using the activity
of the pPRSVCAT plasmid and are expressed relative to that of
pRSV-GL3.

Activity Relative to the RSV promoter (%)
Construct PC-3 DU145 MCF7 MRC5 HepG?2
pPSMIk-GL.3 0.45 0.21 0.12 0.032 0.033
PEn02/33 1.70 0.13 0.14 0.048 0.022

[SmalPSM1k-GL3

As for the longer enhancer fragments, partial enhancer
activity was seen 1n the PC-3 prostate cancer cell line that
does not express PSMA. For the other non-PSMA expressing
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prostate cell line, DU145, no enhancement of basal promoter
activity was seen. Likewise the 331 bp PSME core region 1s
not functional in three non-prostate cell lines. The core region
thus retains the specificity of the PSME.

Example 11

Tandem Enhancer Sequences Provide for Greater
Activity
10
A series of constructs were prepared 1n which the probasin
promoter, with or without PSM enhancer fragments was sub-
cloned 1n front of the luciferase reporter gene in the pGL3
vector. The structure of the constructs 1s shown in FIG. 14.
The 430 bp probasin promoter fragment has been described 15

previously (1) and was re-cloned from the pPB-CS plasmid
(see FIG. 8). pPPb-GL3 contains the 1 kb overlapping

enhancer region (bases 14760 to 15804). pP1Pb-GL3 and
pP2PPb-GL3 contain one or two copies respectively of the
331 bp enhancer region (bases 1476010 15091). All enhancer 20
sequences are 1n the forward orientation.

The constructs were transiected, along with an RSVCAI
control plasmld into LNCaP, HEK293 or MCF-7 cells and
expression measured 1n cell extracts prepared after 48 h 1incu-
bation. Transfections were done in androgen-depleted media 2°
and luciferase activity corrected using the co-transiected

RSVCAT internal control.

—

30
Relative Luciferase Activity

LNCaP HEK?293 MCE-7
pPb-GL3 1.45 2.36 0.36
pPPb-GL-3 246 2.17 1.09 35
pP1Pb-GL-3 346 3.2 0.73
pP2Pb-GL-3 798 1.8 5.75
pRSV-(GGL-3 318 277 107

Greatest expression in LNCaP cells 1s seen with the double
enhancer construct, being 2 to 3 times greater than those
constructs with a single copy of the enhancer. Specificity of
expression 1s largely maintained 1n these transiection studies,
though the pP2Pb-GL3 construct shows an elevated level of
expression in MCF-7 cells. 45

Example 12

Enhancer Function 1n a Viral Backbone

50

The properties of the PSME combined with the probasin
promoter (its high activity and specificity and limited respon-
stveness to androgen levels) are particularly suitable for
directing prostate-specific gene expression in gene therapy
applications. 55

The E. coli purine nucleoside phosphorylase (PNP) gene in
combination with the pro-drugs fludarabine or 6-methylpu-
rine 2-deoxyriboside (6 MPDR) can be used to deliver
enzyme pro-drug therapy (41). An expression cassette was
prepared 1in the pGEM11 plasmid 1n which the PNP gene was 40
placed under the control of the 1 kb PSME region (bases
14760 to 15804 1n reverse orientation) adjacent to the 430 bp
probasin promoter. A map of this construct (pPPP ({or Psm/

Probasin/PNP))1s shown in FI1G. 15. The cassette in pGEM1 1
was partially sequenced to confirm 1ts structure 63

The expression cassette was subcloned by cutting with
Apal and Notl (partial digest for Notl) and 1nserting 1nto

16

Apal/Notl cut ovine adenovirus (OAV) vectors (42). The
expression cassette was inserted 1nto two separate sites 1n the
OAV plasmid. One 1solate was prepared by cloning into
OAV200 cut with Apal and Notl (Site 1) to give clone
pOAV223. In the other 1solate, pOAV 623, the cassette was
cloned 1n an alternate site (Site 3) of the plasmid POAV 600
(42). Plasmid DNA was transfected mto CSL503 cells as
described (43) and viruses OAV223 and 623 recovered.
OAV223, OAV623 and two other viruses OAV220 and
OAV222, that are equivalent to OAV223 except that the PNP
gene 1s under the control of the RSV and CMYV promoters
respectively, were used to infect a variety of cell types as
shown 1 FIG. 12. Cells were infected with the different
viruses at a multiplicity of infection of 10° opu/cell and PNP
expression measured after 4 days (44). For each cell type an
amount of lysate was used such that PNP expression from the
most strongly expressing virus fell within the linear range of
the assay. Thus, the absolute amount of PNP activity cannot
be compared between cell lines butratios of expression can be

compared.

The data presented 1n FIG. 12 show that in the context of
the viral backbone and OAV infection strong specificity of
gene expression 1s maintained. Highest activity 1s seen from
OAV623, then OAV223, being greater than that of the RSV
promoter in LNCaP and LN3 prostate cancer cells. In all the
non-prostate cell lines the RSV promoter (OAV220) provides
strongest expression. The differential specificity of the
PSME/Pb promoter versus the RSV promoter for prostate
compared to non-prostate cells ranges from expression about
15 fold for HEK293 and MCF-7 through to 200 fold for
MRC-5). Thus, 1n some cell types specificity 1s reduced 1n the
OAV context but it 1s still substantial. In the followmg
example retention of cell specificity of the PSME 1n combi-
nation with its own PSM promoter 1s also demonstrated when
carried by a human adenovirus Type 5.

Example 13

Enhancer Function in Human Umbilical Artery Cells

PSMA has been shown to be expressed 1in the neovascula-
ture of a range of tumour types, but not 1n normal vasculature.
We have determined, using reverse transcriptase PCR, that
PSMA 1s expressed 1in endothelial cells derived from the
human umbilical artery (HUAECs) (data not shown). Other
genes that are up-regulated 1n tumour vasculature are also
expressed in HUAECs and related human umbilical vein cells
(HWECs), e.g. endoglin (45). Function of PSM regulatory
sequences was therefore examined 1n these cells. The activity
of the PSME coupled to the PSM 1 kb promoter was evaluated
using a replication-defective adenovirus, human adenovirus
Type 5, into which the expression cassette from the pPSMen-
trap vector with the En4 insert had been 1nserted. The virus,
Ad325, carries the GFP gene with bovine growth hormone 3'
polyadenylation sequences under the transcriptional control
of PSME En4 sequences coupled to the PSM 1 kb promoter.
A control virus, Ad526, 1n which the GFP gene was under the
control of the ubiquitously-active EF-1 promoter was also
used.

HUAECs and HUVEGs were dissociated from umbilical
arteries and cultured as described by Underwood and Bean
(46) except that tissue culture dishes were coated with bovine,
rather than chicken, fibronectin. HUACs, HUVECs, LNCaP
and control human lung fibroblast MRC-35 cells were plated at
4x10% cells per chamber in fibronectin-coated microscope
slide chambers. The following day they were infected with
5x10® optical particle units per chamber of either Ad525 or
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AdS326. Expression of the GFP gene was monitored by tluo-
rescence microscopy 3 days aiter infection for the control
Ad326 virus and after 6 days for the PSME driven Ad325.

Expression from the control virus (EIF, OAV326) was
strong 1n all cell types. For the EndPSMGFEP virus, clear
expression was seen in HUAECs and LNCaP cells, weaker
expression in HUVECs, but no expression could be detected
in MRC-5 cells. The combination of PSME and the PSM
promoter 1s thus able to specifically drive gene expression in
these arterial cells that express the endogenous PSM gene and
should prove useful in directing expression to tumour vascu-
lature.

Example 14

Construction and Stability of OAdV Expressing
Green Fluorescent Protein

The plasmid pOAdV217A, containing the HCMV/GFEFP
cassette 1n site I was constructed as follows. The coding
portion of the GFP gene was blunt-cloned 1nto the Xhol/Smal
sites of plasmid pCI (Promega Corp, Madison Wis.) to place
it under the control of the HCMYV promoter. The entire cas-
sette was excised by Bglll/BamHI digestion and blunt-cloned
into the Xbal site of pGeml1zi (Promega Corp, Madison
Wis.). A clone with a 5" Apal and 3' Notl site was selected and
the 1sert was cloned into these sites in pOAV200 (site I
isertion) for virus rescue (Vrati et al., 1996b). Subsequently,
the cassette was further subcloned and modified by Afll]
digestion and blunt end ligation to remove the intron provided
in pCI. The virus was rescued after transfection of CSL303
cells as described previously (Vrati et al., 1996b) except that
cationic lipids were used (Cameron et al., 1999) 1n place of
lipofectamine. The virus proved difficult to rescue and several
attempts were made. On the third attempt a cytopathic etfect
developed and medium from the cells was transferred to fresh
permissive CSL303 cells to grow a stock of the virus
(OAdV217A). The virus was subsequently passaged to
expand the stock. Viral DNA was extracted from a portion of
cach passage, digested with BamHI and analysed by agarose
gel electrophoresis. Passage 1 virus had a similar amount of
the 3.1 kb band that was diagnostic for the cassette compared
to the starting plasmid from which the virus was rescued.
However, by passage three this band was significantly
depleted relative to the band immediately above it and a
smaller product of ~1.7 kb had appeared, demonstrating the
instability of this particular genome. PCR amplification
across the site of the inserted cassette and nucleotide sequenc-
ing revealed that a variety of deletion events had resulted 1n
the loss of all or part of the HCMYV promoter and the GFP

coding and polyadenylation sequence.

Example 15

Construction and Stability of OAdV Carrying an
HCMYV Alkaline Phosphatase Cassette

Two plasmids, pOAdV216 and pOAdV616, were con-
structed 1n which a cassette containing the HCMYV promoter
and human placental alkaline phosphatase sequences was
iserted 1n site I or site III of the genome, respectively (see
FIG. 13). The corresponding viruses were rescued and pas-
saged 1in CSL.303 cells. From gel electrophoresis 1t was appar-
ent that the 1.95 and 1.8 kb bands representing the cassette 1n
OAdV216 were lost rapidly after passage and by passage two
had been replaced by a ~1.4 kb band. For OAdV 616 however,
the genome 1s stable. The diagnostic 1.8 kb band was retained,
even alter four passages.
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Example 16

Construction and Stability of an OAdV Carrying
Cassettes for Prostate Cancer Gene Therapy

A series of plasmids was constructed 1 which different
promoters were linked to the purine nucleoside phosphory-
lase gene from E. coli and the polyadenylation signal of
bovine growth hormone. The plasmids pOAdV220 and 222
contained the promoter from Rous sarcoma virus and HCMYV,
respectively. Plasmids pOAdV223 and 623 contained a pros-
tate-specific promoter/enhancer element derived from the
prostate-specific membrane antigene gene linked to the pro-
moter the rat probasin gene promoter. These cassettes were
inserted 1n the left to right orientation into the Apal/Notl sites
of pOAdV200 (site I) and pOAdV 600 (site I11), respectively.
The corresponding virus from each of the above plasmids was
rescued and passaged three times 1n CSL503 cells. DNA from
cach virus was analysed by Southern hybridisation using a
radio-labelled 1.1 kb Agel fragment from pOAdV220 as a
probe. This contained the 3' end of the RSV promoter, all of
the PNP and BGH sequences and ~300 bp of 3' OAdV
genome sequence. The expected bands representing each

respective cassette and the 3' BamHI fragment were observed
for wild-type OadV, OAdV220, 223 and 623. However, for
OAdV222 which contained the HCMYV cassette 1n site I, the
expected band was reduced in intensity and an additional
smaller band was seen, indicating genome 1nstability. Thus,
site III 1s the preferred site for insertion of foreign gene
cassettes. As site 111 1s located between recently defined tran-
scription units (Khatr1 and Both, 1998) the insertion of a
discrete transcription cassette may not interfere with other
viral functions. With this precedent, 1t 1s anticipated that
expression cassettes could also be inserted into the OAdV
genome between the Left Hand End and IVa2 transcription
units (see FIG. 13).

It will be appreciated by persons skilled 1n the art that
numerous variations and/or modifications may be made to the
invention as shown in the specific embodiments without
departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be
considered 1n all respects as illustrative and not restrictive.
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gactctgttt 60

ctattttacg 120

gataatttta 180

ctatacaact 240

gtgtaatggc 300

335



«223> OTHER INFORMATION:

220> FEATURE:
«<221> NAME/KEY: misc feature

«222> LOCATION:
«223> OTHER INFORMATION:

«<«220> FEATURE:
<221> NAME/KEY: misc feature

«222> LOCATION:
«223> OTHER INFORMATION:

«220> FEATURE:
<221> NAME/KEY: misc feature

«222> LOCATION:
<«223> OTHER INFORMATION:

«220> FEATURE:
<221> NAME/KEY: misc feature

«222> LOCATION:
<223> OTHER INFORMATION:

<400> SEQUENCE: 2

aagggtgctc
ctcgagtgga
ttacagatgyg
ttgcagttga
agctaagccc
CLctttaaac
aaaatctagt
catgataatt
aatgctcagt
aagttccaca
acatcctcett
caaaaatcac
agaaaacaca
tgagaagata
gaccaggtcc
cacaagcaaa
aagacagaca
aaatttcagt
caatggtgat
aatattagtc
gatatagtac
taggtcatct
ctttgctcayg
cacttaactc
cactctgagt
atctccactyg
aaagtactcc
taaagcatgt
gggatataat

attacgtaag

cttaggctga

gttttataag

gctgtgagct

ccctattcectt

atttttcatt

ctcagttttc

gtggtttaca

aaatgaaata

atattggtta

agccttacaa

caccatagcy

Ctttatattt

ttaaccaact

tattctggta

aaagactgtt

ctccataaag

ttatattaag

tttaccatgt

taaatgaggt

actattatta

attcaggatt

aggagttgtc

aaagtctaca

atactgtgct

tttctgectt

ggtcaaatcc

tagcaaatgc

agctattctc

tttgtatgat

acagtagcca

23

n is a,

(88177) ..(88177)

n is a,

(88179) ..(88179)

n is a,

(88185) .. (88185}

n is a,

(88188) .. (88189)

n 1s a,

atgcttgcag
ggtgctcctt
gggtgcttgt
ggaacattca
CCLtcttttaa
ttatctgtaa
taatcacctg
atgcacataa
ttaactactt
tatgtgacag
tcttattaat
aactgaaatt
gtactgggta
agttgaatac
aagagtcttc
gtatcctgtyg
tcttagettt
gtaaatcagyg
gatgtacata
gccatctctyg
ttgttagaaa
atggttcatt
tcgaagcacc
cCcccectttcet
tgcctactca
tacctgtacc
acggcctctc
tccctcecgaaa
gattcttety

gacatagccyg

acaggatgct

aggctgaatyg

aagaggatgc

ttccececectcecta

ctccttageyg

aaggtaaata

ttagagattt

agcacatagt

gttgaaggtt

atattcattc

tgaattatta

tgcttactta

atgttactygy

ttagcaccca

tgactccaaa

ctgaatagag

gtgacttcga

aagagtaata

acatgcatca

attagatttyg

gagatgaaga

gttgacaaat

caagactgta

caaadcaadac

gctggcccat

ttatggttct

tcacggatta

tacgattatt

gttaatccaa

ggatatgaaa

US 7,871,819 B2

-continued

tggttacaga

cttgcagaca

ttgggtgcta

ccectgttte

ctccgcaaaa

ataatacagg

taaattattt

gtggtgtcct

tatcttctcc

attgtctgaa

attgaataaa

taatcacatc

gtgatcccac

ggggtaatca

ctcagtgctc

actgtagagt

atgacttacc

gaacaaacct

ctcataataa

acaataggaa

aattccectte

taattttccce

caatctagtc

tgtttgctat

ggcccctaat

gttaaaagca

taagaacaca

attattaaga

ccaagattga

ataaagtctc

tgggctgtga
ggatgcttgyg
agtgagccat
tgttcctgec
cttaatcaat
gtgcaacaga
caggataagt
ccatatagaa
actaaactgt
CCcttcaaat
Ctctattgtt
taaccttcaa
gttttacaaa
gcttggacag
cctccagtgce
ggtacaaagt
taatctagcet
tgaagggtcc
gtgctcttta
cattaggaaa
cttccectgcecec
aaatttttca
catctttttc
tccttgaata
gtttcttete
gtgcttccat
gtttatttta
atttatagca
CCttatatct

tgccttcaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

500

560

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

24



aagttccagt

CCCtttccecet

gcagtggcegce

cctcagcctc

tatttttagt

cgtgatccgc

cggctttaaa

aacaataata

ccgactatgyg

gagattgtat

ggagagtctc

aagttttttt

atgttgcctc

gagaaactgg

tagtgagatt

cagcacaggc

cacgaaaccyg

Ctggtgﬂtgg

ggagcaaacc

cgagtgggat

ggtgagcacc

acaagctgcet

ggcgtaggaa

ttgttttgtt

gtgcattctt

agcaatctgy

cagacttgat

ttaaattcca

ctcagcgtta

agtaaataat

CLLCLLLtac

ccaggtagtc

catggaccag

taaaagattt

attcttectyg

aagagttctt

ctacaggcct

cctcagtgty

gtggaatctt

aACtCtLtttct

tcccttcecectet

tatcttggcet

ctgagtagct

agagatggygyg

ctgtctgggc

aaatggtttt

ttctttagga

aaaaaaagcyg

agaatttcag

CCCCLtLtCCtt

tttttaaggc

tctectetege

accccaggtc

gagagagact

gcgggtccecyg

actcggcetgt

nggtggﬂtt

tcggagtcett

cctgttgcetyg

cctcecgagtta

ggtaggacag

ggttccaagt

ttgttttgtt

tctteecttygg

acaggtcttt

ccaactttct

gttttgactt

gttaccctat

atagcatgta

caagatactc

cactcctgct

atgggtttaa

ttgaaccaca

gtattgccct

tattgatgtc

ccatcctcett

gtgtttcctyg

atttccogttt

25

ttcctececect
tctttettga
gactgcaacc
gggactacag
tttcaccatg
ctcccaaagt
gtaatgtaag
aaaagggcgc
cagctttttc
agttgaataa
tcatttttat
gcctctcaaa
tcggattggt
tggagcgaat
ttacccecgcece
ggaggcecyggce
ggccaccgcy
CCLLCcCctcCccCctC
tccececgtggt
gtcttcccca
ggaggagggt
tcactcaggt
gctggagccc
ttgttttgtt
aagtaacaga
accagcgggt
aagaaaagca
tgccacttcet
tttatgatga
aatctcctag
ctcattggac
cggaattctt
acaaattcaa
cactgtgctc
cactctcatc
cgcccocececac
catcctgttc
atccctcact

gcgtcecaatce

ccocteccect

gggagtctca

ccecgcecctece

gagcccgcca

ttggccagga

gctgggatta

tggaggataa

ggtggtgatt

tgcteotgett

aagttcctca

atttaagcaa

aggyggccygga

tcagtgcact

tccagcectgc

gtggtggttyg

tctgectegey

cgeocgeccgc

ggcttcctcet

gcegeggtge

ggdggeggeg4a

agctgggaac

tgagggtaga

tgcaagacag

ttgtttgttt

ggcaagcttyg

cttttgetgt

gaaccacacd

tagtggcctt

ggataatatt

cacagtactyg

tttaatacac

gaccctcttt

tatcttccac

ataacaatct

cctgtattec

ccactaggat

atttttcaga

ctaatccaag

atgtatttta

US 7,871,819 B2
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ccctteccect

ctctgtcacc

cggttcaagce

ccacgcccag

tggtctcgat

caggcgtgag

taccctacat

tacactgatg

ttattcagta

taattatagg

gagctggaca

CCCCCLECLEC

ctagaaacac

agggctgata
gagggcgcgc
ccgagatgtyg
gctggcectgtyg
tcggtagggy
tggactcgcy
ttagggtcgyg
ggtgcagggce
actgagagaa
aggaagtttt
gtttgttttt
ggaactgtgt
ttttecctggg
ggcaagctca
gaacaagtta
atctgcaaat
ggattttcgc
aggactagtc
cgggatttag
tagcttcacc
tcatctctta
gtgctcagtg
tctcotgetet
tctcagttca
CCtCCttctgtt

atatgcatgt

ccccttectt

aggctccagt

gattctcoctg

ctaatttttg

ttctegactt

CcCacCacycc

gtttattaat

acaagcattc

gagtattgta

agtggagaga

ttttccaaga

ctggaggcag

tgctgtggtyg

agcgaggcat

agtagagcag

gaatctcctt

cgetggggceyg

ggcgcctcgc

ggtcagctgc

ggtaatgtgg

tgagttctcg

cctgaaactyg

CCCLttgcCctt

Ctacctctct

gaaccaggtc

tactgatttg

gactctttta

ccgagtecct

tattggtaat

cactttattt

taaggtatca

aagaataggg

Ctggggttgt

aaaggatttt

gctgacacag

cceccttececece

agcatctcgt

ttatgcacag

atatatgtat

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

26



gtgcatttgt

agctggttgg

aaaccctgga

tgcaggatct

gaggctgggt

tcactggaaa

aagtctgaat

aattcgttat

atgaaagtag

attagttgaa

agaataacag

acttaaaaat

cagaaatatc

atacaacaat

atgtattttctt

cataatatga

taagtacatc

ggtccaatat

cttggatcat

gtttagagca

atctgtgtca

taaacagtca

tgatgtgtca

gtggactgta

taatgcttta

agtttgaatt

CCLLLttccac

agcatatatt

gctatttcca

aaatacttat

CCCCCLLLCC

atggcgtgat

cctgagtacc

adagacaddd

gcccocgectceyg

aatacttgct

tcatgtgtcc

ggttgtaatt

atgtgcacac

aagtataaat

atgcatgcga

ggactaattt

atcttgectt

agctatccat

aaattgtagt

cgcaaactct

Ctccttcaac

aaaaatgtat

aaggtggatc

acattaatgt

caatacctat

ctgtttgcat

tcacctaatg

aatgaaaaat

cagggtggtt

aagcattttt

ctcgaaagtt

CCtatatata

atttcatctyg

ggagtcagca

catctagtca

gttctgataa

aaaatatcat

cagaaacagt

gagaaagata

ccatctttgc

atctgtaaaa

tagcataaat

gtgtaggacyg

atagaattac

CCCCCECCLLE

ctcagctcac

tgggattaca

tttctecaty

gcttcccaaa

CCCLCtCtttaa

taaaatactt

ctaaattaaa

atataatcat

acaaattgat

27

ttaagaacta
tgtaactact
atctccttcea
tgtttcotggce
ttcattgtag
cacagcattt
acttggaaat
taaatgctta
tcctttttge
cattttattct
cattgaagtt
gactcttttt
tcagaggtaa
aagtcctatc
tataaaatcc
ggatgaattyg

tatatggaca

ggaactggac

aggaggacta

aactttttct
gctctgctat
aactttcctt
ttttaaaacc
tagtggtcca
ttgcatttta
ctattaatac
tgggaataat
ttggcatatt
aaagagataa
tatatataat
tgagatggag
tgtaacctcc
ggcatgcacc
ttggtcaagc
gtactgggat
gcatgagatc
gaagtccctce
agaccattac
acaaacatat

aggatacctc

gaataattaa

ttattcccag

ggttaaaagc

cgcctatgeg

ctgtctgaac

tgttttagtt

aatttattta

tttgagtcag

CCLtcattttc

tcgtectgat

ggataagaaa

cagtgaaagt

tattgataat

tataggctcyg

tccaatgaag

aaagctgaga

agttgttaga

CCCCCLCctta

tactttcagc

gtacaaggac

tgcagcacaa

atgggcactyg

aatttaaaat

gatttggcca

gttaaaaaaa

tttggatgaa

gatcttatta

ttaaaaacta

ataagtaaat

tgattagaat

tttcogctett

gcctcoccagy

accacaccca

tggtctcaaa

taccggtgtyg

cttttgtgaa

taatgattgc

dCacacacdac

atatgtttgt

tcaggtettt

US 7,871,819 B2

-continued

taattggaaa

atcctgtaat

caactgcaag

tgcactgggt

ttggatttct

tcagaatcag

tttgaaatat

cagaggaaga

agaacatctc

tatctcataa

tattttgcaa

aggcaagaga

ttgtgtttta

tatctcatgce

ctactaacat

acatcaagaa

aaaatttatc

aaattttatt

taaattttgt

cagcctttgt

aagaagtcat

aaatttggat

ataaaaacca

gtggaaccta

tggactttga

tacttaacct

tgatatggat

gctccctact

ttaaaaagca

acttgttttt

gttgcccagyg

tacaagcgat

gctaattttg

ctcctgacct

agcccccacda

CtLtttacaaa

aggattcgct

atgcacatag

attaattaca

ggaaygyggcecy

gctccatgaa
Ctctctaaat

gtctaatgac

gtctggcaga

cacgcctact

agcaaattag

attcataatt

tagaaacttt

gtttacaccc

aacatttctt

ttggtttgea

aattaaaatt

caaataatac

ctatttttgg

tactccaaag

gttcttacag

attctgtttt

tattaaagat

cattacagag

aggccagctg

agaaaataca

Ctcatataat

ttcttagett

gtttgctgat

gttagaattyg

ttctgagctce

gaagtcaaag

tcctgaaata

accaddadada

CCCCCLLLEC

ctggagtgca

tctcatgcect

Catttttaat

caggtgatct

cccagcccag

ttgagttagc

ggtgaataaa

gtatgcatag

acagaattaa

tttcaaatgt

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

61380

6240

6300

6360

6420

6480

6540

28



gagactctga

tattccactce

CcCttactcct

agagatccaa

tcecttgectc

caagtttcag

aggtgtgctt

cttaactgtyg

gtgggﬂtgﬂﬂ

tatacacagg

tactatacca

cattcagtta

cactgctaaa

cattctagag

actaacttgt

ttggaccctce

gctcctctaa

aagaattccc

agattttcaa

agagactatt

cttaaaagcc

ggagcagctt

daaacaccca

CCCttttcca

ctcagaattt

atgaaatcac

agtaatttgt

ttacacattt

atattccaag

tttcactctyg

ctccagcctc

Cttttactaa

caagatgaaa

attcgggcat

tgccttgagt

atgtgtectgt

tgcaccactyg

agataatgtyg

atttggctat

agctcaaact

taataatgta

tgacagagct

gttactccaa

ttcagaagaa

agcaggaatyg

gdaadagadc

atcgtaggac

cagccctcct

cccatctgag

CECCtgtcCtc

acattttggt

tcatttttag

ggtgggggga

gacatagatt

agcaagatta

ccadaacaca

tCctcattcct

tttgccattt

aaaacctctg

cccactgcct

CCLLEttcactc

gttgaattca

cattgttttyg

tactggtcty

atattaaact

tgatactaga

tccagaatag

tatcgtcaca

ttgccaggcet

cccagtaggt

ataccttcgt

tgtactaaaa

agtggctcac

gagactctgt

agtcctatct

tattccagcec

acaatactag

ttgggaaaat

29

Cctttatctt
tagtaggtat
gctgttcocag
gttatcagca
agaattcaac
gaagtttatt
caagcaggca
ttctttacgce
aacccttggy
CCLcCctCcttCcC
taacacgcat
gttaacaggt
agaggcaatyg
gagccccecte
gaccaacaaa
agcagtcagc
gggggatatt
ccaaggacca
gtccatcaga
accttccatc
ctgaaatatc
tgccttgatyg
cagatctgtt
caagataaga
tatttgaata
acacttctta
atatcaaatt
caaaaatcca
ttatctcaat
ggagtgcagt
agtactacag
catcttgaag
cagaaataac
ccatgtaatc
ctctacaaaa
actcaggaag
tggcaacaga
aaacacattt

ttgtaaattc

tgtggaaaac

aataaaagtyg

CELECLLCcCtE

gcctatccat

tgggggcaaa

ttaaaaggcc

catgaaggtyg

ttgcctettt

aaaagagcac

ttttteotggt

gcccaggaag

gtggaccatc

cgatcaatgc

ctgacttgct

gaagaaaaat

CCCcttgttta

cagcataaac

cagaatctcc

gagctttcaa

tggtccccect

tgcctcagta

tacagggttyg

taccattttyg

ttgttttaaa

cataggtctyg

atctattaat

ttgttaaaaa

ttcatagatc

tattattatc

ggcacaatca

gcacatgcca

tcttggaaac

agtagctctt

ccagctcettt

Cattttttta

ctggagttcc

atgagactct

aaagcagccc

atatttttat
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cctccectctgc

gaggtctggce

ttcccaatat

aaggtcagca

agcagaaaaa

ttataacagg

agagaaggcc

cccatgattc

ccgcaatgtyg

ggagtgtacc

ttgcttetec

aagagctggce

tgaactgaac

cctgtctaac

aaatgccttt

ttctecatgt

dacacdadadadd

agaagcctcc

ttaaaatata

Ctaaaatctt

gtgaatggga

tctgtgtttt

catctctcta

aggtgtttta

tatttgaata

cacttgagat

gaaaaggtaa

tCctctcagac

attattattt

tagctcactg

ccgtgceccag

actgccaaat

ttaaaggact

gggagdacada

acttatctgg

aggttttagt

gtctcttaca

tacagtgata

Ccttattctt

ctgttgtgcet

aaggtatggt

tagtggtgga

gcaacttcag

gagaccaagyg

aaagaaagga

aagtgcccca

ttctettagg

tttagggaag

tggaagatta

ctggagtctyg

ctcteecetygy

catcacctga

tacttgtaac

AtttCctcCcttt

ctctaaccaa

aagaaattga

Caaactctcc

cccatgggtce

ttgttetget

agattaatta

cccottetttg

gagggattct

gacttttggt

tataggccca

gtgtgtcaca

gaataagaat

tggtttaaat

tcagacaagyg

cagcttggag

ctaattccac

tatttgtaaa

gagataatgt

ggcagdgcadda

gaatggtggc

gagctatgat

dadaadadaddayd

tataaacaga

gtttattttt

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

30



tacaaaattt

atcattgaga

tgagacagtyg

tactgagtta

tttagtgttt

caaatgagtyg

agactgttac

tttttgtgag

atagctggca

gtaatattca

ctgataaggy

CtLttccatat

Ctttaatact

aagttacagyg

aaataaaaaa

gttggttatt

acatatttaa

tatatatata

aaaaatactt

aaacaatcaa

atatttctygg

actaattatctt

ttcattctga

ggttgctaat

tattagtaat

catattttac

taagaaagaa

acaaaaatca

caaagcagac

atcacacttc

tgattaaaca

accacattta

gaaagaattt

aaataagact

taaataaata

aataatgttc

tacctttaat

ttttagaaag

ctacacacca

tataaaagag

gatattctgyg

agtgctattt

atgttctccc

atgacaacac

gcaatggatc

agtcccaacc

aagaaaattc

taggttcaag

cttcaggata

agaaaatagc

atagagactc

tagaaattct

atttttataa

aaattccaat

attaaaatac

agttttttta

aactagaaat

Catcttttca

ccaatgagct

aagcaccaga

tagccaaatt

gtcattgatt

acttgtatcyg

caaaaagttt

tcttgccatyg

acagtgatat

tatgataatc

gtttctcoccga

tttgaaaatc

aaagtacttt

ttaatatcta

gcaggaacag

ggcctggatt

catcccaact

aataaaagaa

tatcccatct

atctcattat

attcgagaaa

atatcaaata

gLCCLCCLCLC
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taggttcaac
aatacgcaat
catatacaga
ctgtattata
CCLCCCCCCCC
ctgataatag
acttaatagt
attccccata
tctgcatcct
gatatgttgy
cttagctgcce
gtgtaagata
atacaattta
tttaaaaaat
atggtagaat
aatcaccata
ttatgaagtt
tgctacataa
cttcagggaa
atctaaatat
ttggccacat
ttaagtgtgt
gtatgttcag
atcacttgtc
ttacaccttg
aaacagataa
taccatacga
CCLCCctctt
tatttcatgc
tgtgtaactc
accactttca
aacaaaactt
ctgttgagct
acatctcaat
acattccccc
ctaaatatta
ccgtgtcaac
ttaatgcttyg
tgatatactt

CCCCCCLELCLE

aacttgtgac

ctaattgagc

tgagaaactc

ccacgtacat

ctactaatct

caaaatgttyg

agcaaagcct

gtaattcctt

acattagtta

CCgtttttct

Ccttatgttct

ttttgcccct

aataacttta

tgagttactt

gaaacttgaa

aggatggaat

ccaaaagttt

tatcttgtca

acaagaaatt

attaaatgag

aatttctttyg

cactctgtat

attattcttt

tataactctc

atcttttgga

ttccatgtaa

ggttatagta

gatttagtac

aataatacta

tgctttactt

atttttgttc

tcagcttgca

agctcattat

aattaatgaa

catttattct

atagaaatca

tactttccta

ataacagctyg

gtaaacctcc

ttttccagat
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acacatctca

ctcaagtctt

aagacacagc

gatttatgcet

tttccaggat

tttcctagtt

tataatgatt

ttgcttatag

cattgcagtt

gttttccety

gtgtcetttt

aaacatttac

atataattat

taattcattg

actggaatta

tatgttgatt

atgaactata

tgtatttaag

tcccaggagyg

aaattagtct

ttaaagatat

gatagatgga

gatgaagata

agtatttaaa

taaaatattt

gttccaagaa

ataggattac

aaattagagc

ccactttaat

tgttgatttyg

accagtaatt

aagcaaattc

gatgtcctgt

gatggaaatg

CtLttcaaata

atattattgg

tgatgtttga

CCgtttttta

aagcataaaa

ggagtttcac

aatgattaaa

tgtgaagtag

tagggttaca

aattaattta

gtgttttgtt

ggtagtgaca

Ctctcoececcact

gacadaddgdcCc

tgtgatcttt

caggtgctca

tgttacaata

caaacgagga

taaagtaaac

ttgattcatc

tcatagtcat

ttataaagct

tatatatata

ggcttaagtt

gagaaattta

actcctgaaa

tcctetteag

gtgcaagaga

ctttataaat

taaatgtaat

ttgtcetgttt

gtataggtct

acataatgat

ataaaaattt

tttttaacgt

gaataaaagt

ttacacagat

aatcccagtg

tgtcctaccc

aggtaaaaaa

ccttectatga

atcttgtgaa

gtttactgtg

gtttttagta

agagatactt

tcctgtcagy

8940

5000

5060

5120

5180

5240

5300

9360

9420

9430

9540

9600

9660

9720

5780

5840

5900

5960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280
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caggctggag
ggattctect
gctaattttt
actcctgacc
gaggcactgc
acagatttgg
ttattggtac
tgtgtggaca
aatttgcaat
aaattgatat
ttcatcctta
atttaggtaa
aatatgtcca
CCLLtttcata
gattaatacyg
tgattggagc
aaaaaatatt
ctgagatagg
ctccatctta
ttatattgaa
tggtggcata
tttaaagaaa
atctatcaaa
Cttagttttt
tgcagtggcyg
gtctcagcct
Cttgtatttctt
gacctcecgtta
ggtcttgcta
actataccat
taccaaagcc
cctgaatagt
ttatttttat
tctctatttet
Cttacatcta
tctattgaca
tcttactacc
gctatgtggt

cgtaggcaac

tgcagtggtg
tcctcagtcet

gtatttttaa

tcaggtgatc

gcctggcecag
agttgctggg
ttaatgatta
tttggagagg
cttgtttgca
atttattatg
cttaacatac
gttcectttag
gtttgatcag
gtaggtcaat
ttgttatgtt
CCLttcatatctt
attaagccag
atgattgctg
aaaggaaaaa
aaggcaatac
tctatacagt
taaaatattg
tttgagaatt
@ | ol ol ol ol o) o o o
gtatctccgc
cccgagtagce
ttggtggaga
tccaccegcec
tgttgtegtt
tgcttatttctt
tgttacataa
gttagatacc
ccaagttata
cctettteca
Cttctataaa
ttgtgacaag
tcccatctec
aaactatgat

aaatatgatt
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ccatctecggce
cctgagtagce
tagagacagg
cacccgectce
gagatacatt
aaatgcacygg
tgtctcaatt
acaagtttgg
agttggggca
atgtatgttc
ctcagtttta
tccecttttatt
tgaactgaaa
aacctccttt
ttacagtcag
aactactgtt
gcgtggtggce
gagccagygay
aaaaaaaaag
cactacacgt
taaataccga
acaatgttaa
gtctaggtac
ttttttgaga
tcactgcaag
tgggactaca
cggggtttca
tcggectece
CCCCCcttct
atttcattat
tacaaaatga
tagtttctta
tatgtacata
gaggcaatca
ttacatgctt
tcagctccct
cagtacaatt
Ctcttttata

agtattttgt

tcactgcaac

tgggattaca

gtttcatcat

agcctcccaa

tttgataggt

atccagtatyg

gatcaggttyg

aggcaaggta

tatacttgag

aatatgaaag

gagctaccgt

actgggcact

atgtcatgtyg

tattgactaa

tgatataatt

ctcaatcata

atgttcccect

ttgcagacca

ddaaacadaac

catatagtct

ggggtcttta

aatgtataca

aatgtggaaa

cggagtcteg

ctccgcectec

ggctccecgec

cagttttagc

aaagtgctygy

CELELCCLLC

Ctacttttgt

atcatgtaaa

attttttaaa

accacataat

Ctattcaact

atatggcttt

gttcatccct

taattgttat

cccctgcaca

ggatcctatg
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ctccacctcec

ggtgtgcacc
gttggccagyg
agttgtagaa
ttaatttata
caatttgacc
aactctgtgc
ttttagcatg
aaagagaaga
atcacaaaat
atgtagaaga
cttaattaca
atttaagtac
tgaatcagtt
ccatactaaa
gtagttaaca
aatctcagcet
gcttgaacaa
taaaaaaacc
cagaatgttt
aaacatgttc
tatgcttaaa
agagcagaca
ctttgtcgec
cgggttcaca
acgacgcccyg
caggatggtc
Ctagtttttt
ctcctcecactt
attacaaaca
agtttcactt
tttatatcat
tttcctgagt
ataagttaat
tatttcagat
tggccccaac
gaataacagt
aaacagacaa

agaaatattt

catgttcaag
accacaccca
ctagtctcga
ttacacgtgt
aagacactgc
cagcaagttt
gaagaatttg
gtatttaaag
caatgcagat
ataacataca
gtccatttet
tgtagcttga
atatataatt
Ccttcttaat
ttttctaatg
atataacttt
acttgggagy
catagcaaga
ctaaaatata
gttaaataag
agaaaattta
cgtctetttyg
tataatatat
caggctggag
ccattctect
ggctaatttt
tcgatctget
tttaagatgyg
cccagttttyg
tgcataatgt
gggagatttt
Cagttctttt
gottgetttt
Cctttttata
gcaggcatta
caccatgttc
tcacagctga
gttctccatce

ttaatgtata

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11540

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

125900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620
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cagagacatt

tattgacttt

atactcagaa

gactgaaatt

aacttttctt

ggtgctgcaa

tgcctgaaag

gcataatttt

acadaaaadaa

gLttcatttt

aatgtaaaat

actgaccaag

ctttettetyg

actgttttct

gctgtatgga

tgatctgaag

ttgtaatatt

tagcatgttt

ttgccttcta

aCttatttttt

tggaaaattt

catataacaa

gtcatagaac

gatttttttg

tggtctcagc

cccaagtagc

tagagacgtyg

ccegectegy

ttttaaaaaa

ttgatgtaag

tctgttcagc

tgctattttt

gaataaactt

ctgttcettgt

aaaatcctca

gtatttagag

atttggatta

CCCCCtCtttg

ctattgttat

ttgtaggaca

gtttcacctt

tttatgtcac

tatataattt

taatctaact

acttgttaga

aattgattac

acatgcttat

CCCLLttaatc

atatgggaaa

agcttctatce

ctgcccagat

acctatacaa

gtcttgaagyg

ttttetggtt

Cttatattaa

atgacattca

agcattaggy

agtctgtgtt

aaatgagttyg

cctttaacct

taaactactg

Cttttattgt

aatttttatt

ttgtttttga

tcactgcaac

tgggactaca

gttccactat

cctgceccaaag

tgtattctta

Ctttcaaatt

gtctgtagat

Cttcttattg

tggcgttggc

tttataattyg

gtagaatgct

ccataaattt

ggagtagttt

atcctgcaac

ttgtttgatc

ctaatccttt
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tgattatgca
aaaatgtaaa
gaggctacca
ttgataaagt
atagctcata
cataaaggca
ataatgactt
ttacctagtg
tttggaatat
catgtcagaa
ccoctectea
tataatgttyg
aaataccttt
atcttaaagt
acacattttct
gtgatattct
CLttaaattc
tttgcaatct
ggtttttaat
ttcaaactca
gtttaatttc
ttgttaaatyg
gcttgatata
ccgagtctta
ctcecgectcec
ggcatgagcc
gttggccagyg
tgctgggatt
tgtcagtttt
tatagtatag
gtgcctettt
ctcttgagag
aatcttttct
CCctcttttat
taacttattyg
cccecctttaac
aattatcatt
tatttacaag
tgatctctaa

gacaattgtt

gaaataacat

cagaaattat

gtgcattttg

cadaaccaddadd

aacttgctgt

aatcaagtga

tgttccttta

attcagatga

gtggggatgt

aagggaaata

tctccaaatc

aaaagaagtt

aattctttct

acatcctttce

ctttaagatyg

aatgttagaa

atatattgat

atttgttggyg

attttctgaa

aggaaaacca

tttattggtt

actttattgt

tgactttatt

ctctgtcacc

cgggttcaag

accgcacccyg

ctgatctcga

acaggcgtga

cataagtttt

ttgttcctag

Cttaataaata

ggatatgtca

catctatctt

cttetttgtyg

acattcagtc

CECCCLLLtcCcC

agtatctaaa

Cattttttaa

attgaatata

gaggcttcct
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cccataaaga

aaactaatat

gaaagtaaaa

ggcatttcct

aaaattcagt

gacaagtttyg

Ctgattttta

gttcatttct

ggcaagtcgt

actactgctc

cctcecceccecattte

ttgatagcag

caccattaat

cacatatact

agcatgcgat

Caatcttata

atatattatg

Ctataatttc

gtaggtttta

gttggcctty

gtaatatgac

ttgtcatatg

gttatatggc

caggctggag

ccattcttcc

gctaattttt

actcctgacc

gccattgtgc

atttaaaatg

Cattttctta

atattatttg

aatttactag

tgctttatat

tttactttge

Cttcttcatt

acttcaacta

Cattttttaa

aatcctgaat

ttgagatcag

ttggaaccta

Cttaactata

tgttttagtt

aatactctaa

tgacattaaa

gtggcatagt

aatattccct

ctgcacctca

catgtgaatc

agttgatttg

tagtcagtac

gtattactgc

atatccttaa

tatggtattt

aaaatttttt

CCCLtCctttct

ttttttgaac

Cttatactca

aatattctac

ttgcaattaa

actctgtttyg

tattttacgt

ataattttat

tatacaacta

tgtaatggca

acctcagcct

gtatttttag

ttgtaatcca

ctggccgatt

cattttccat

tcttttgtaa

tttgcgettt

tgtatccaaa

Cttattaatt

tgttetttgt

tctactatga

catctcacaa

Cttctgtatt

ataaagattg

ataatgtggt

atatgtgctc

13680

13740

13800

13860

13920

1359580

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14540

15000

15060

15120

15180

15240

15300

15360

15420

15480

15540

15600

15660

15720

15780

15840

15500

155960

16020
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aatttttata

taatattttg

atccttaaty

ttatctcacc

ataaatttat

gaaatgacag

tttgtcctaa

gtcactgctt

attctttttt

cttcctetag

aatcaatatt

atttatatgc

tatgatagta

atcatttctce

ttcgcttgayg

gaaccctttt

atttatcctt

cccaggcetgy

gtgattctcc

CCCLCCtctatt

tgacctcgtyg

ctcacctggt

tccattatgt

tgatagatcc

CCCCtattttt

daaaaaaacat

aatctagata

atatttaatt

caaaggtact

aagttctctc

tatttaggct

aattcttcct

CCLLLtacctc

tcatttggtt

ctaaccattt

agcatagtgc

ctgacataaa

JgLtttatttt

acctccectceca

gacgttctgt

tatttgtaca

tgctctctca

tcactatagt

gttatgtata

acttatactt

aatttttttt

gtcaattggt

ccattttcat

tgtgaatttt

tctacaatat

ataattttaa

ataagaattt

ttaggcccca

gcatactata

ttcctgettt

aaccctgaag

agtgcagtgyg

tgtctcagcec

tttagtagag

atccacccac

caggatattyg

gaaccagctt

atctaaggca

ttgcttctga

atatttggtt

aggccagtty

tgttcctagy

ttttatttygg

aagaaattca

tgtgttcaca

tctatcagta

ctctgagcett

gatttttagt

tgaggacaga

tgggtatctyg

agataatatt

gattataata

ggatatgaaa
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gtttetttygg
ttagtttgag
ttttgtetge
gatgtctgtt
atttggagac
atgtagtagc
aattaatatt
acacagctga
CCLLttataat
actcttcctt
agaaacctta
ttcagtctty
gggaattctt
gggagcacta
taaacagtga
acgctaagcce
gatattgttyg
catgatctcc
tcctgagtag
acgcggtttc
cttgggctcc
ttgttcttag
taaactaact
aagccaaatt
atattcctta
cagtgttttt
tggattcccce
taattatcta
tgattaaaat
tgaggttaat
ctagcttagt
cacagtttac
CCctttctat
tattggtggyg
atctgtgatt
atactatcat
catttttttt
CECCgtttct

atgtttcgga

gaaaaacatg

Cttgcttatctt

CtCcctttatt

ttatactata

ctattatcat

CELCLLLLAatc

tgtttggtat

CCttatttag

tctgatatac

CCCtccecta

gaacactttc

Cttcataaac

taaggctaat

caaacctggc

atggaaattt

attactttcc

CECCCCCCCLE

actcactgca

ctgggattac

accatgttgg

caaagtgctyg

accagcttta

cctgaatcct

tcgtgctacc

CCattttttt

CattcCcttttc

aatcatgtac

agcactatta

CCttctccaa

Ctacttctaa

atgtatgcca

agtatatagt

agtacttact

gtttttttag

tattcatctc

caaaatcctg

gtgtttgatt

ctagattttc

tattgtacca
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tatttgatgg

atttggctga

aattagagat

tatataaaat

atataaacag

tcgtcataat

CECtLLtLCtca

acatgctacg

aatatttagg

aagctttggt

acttttgtta

ttgataaata

ttgaaggctyg

actgctttaa

gtagggttat

atggagcaag

CCCCCCCCCLL

agcttgcatg

aagcacgtag

tcaggctggt

ggattacagyg

tgcacagtct

tttcatgggy

tctgaggatt

tccaatttaa

agtgcatatg

CCCCCCtttaa

taatgattga

aatcgaaagc

ccttetgtga

cttacaaaaa

attccttttg

tattttatga

ctttgtttec

gtgaattctt

aaggattcat

atagtaatca

aacacatcat

cctttecagtyg

ttgtttggtt

aatctccartt

aaatgttaaa

tCtataattcc

aattgttgat

gttatttgac

gcgggtttat

CCLLtttaatt

Ccacttttac

gtcataattc

tatattacca

tgtttattaa

attcctectyg

aataaatatt

gaattatctyg

Cttattttga

CCCLttgtca

ctgggttcaa

gcccggctaa

ctcaaactcc

cgtgagccac

tctgctagat

ccataggctt

cttgctttca

Ctttaaactt

ttgttcagag

agtaaattta

gattaccaaa

tagtccttac

agcaactaca

ataaatttct

gaagagtatc

ttgttgtttt

ttgaatagat

cacaacttct

tcacccectcecta

aactttaact

tatttgaacc

CCLLCcLtCtCcC

16080

16140

16200

16260

16320

16380

16440

16500

16560

16620

16680

16740

16800

16860

16220

16980

17040

17100

17160

17220

17280

17340

17400

17460

17520

17580

17640

17700

17760

17820

17880

17540

18000

18060

18120

18180

18240

18300

18360

38



tcaaggaatyg

CCLLCLCLLC

caattcattt

tatattttat

aaatgcacat

tgtacagcat

cataccccag

CCaatttttc

ttgacgttgt

CECCLLCLCE

atacattttt

agatagtata

tataaaatat

agtgtgaaat

caggttggcc

ggccaacatg

acacacaact

gaggcggagc

gactccatct

ctggctgaga

actgcatacc

taagaaagag

agatcaatgyg

tatcagatga

atgtcaattc

ggcgcagtgg

aggtcaggag

caaaaaaatt

gcagygagaa

tgacctcagy

tttcactgcet

aatagatcac

ttaaatgtat

aaacaaaaat

tatgggactc

ctatctagtyg

cagattctag

acaagcgtga

tcccaattct

attccgggcet

ccagaggtaa

atatgttcag

Ctccacattt

taatggtatt

cttattgattt

attaccttca

aggatatctt

atctttttgt

caaattattt

atgatttaca

atttaaaaat

tgatagcaga

actttaaaaa

tgaagaacac

gggtgcggag

gggaaacccc

gtagtcccag

ttgcagtgag

tagaaaaaca

agacatcata

caattaaaat

ttataaagac

ctaaatacaa

gtttgctgat

tttcaaaact

ctaacgcctyg

atccagacca

agccgggagt

tggcgtgaac

tgatctgcct

caatacattt

attcatttaa

gcacttcagc

tcacgatcag

tgctttatgce

gttctcaagc

Cttccactcc

cattgtttct

gtctctataa

aagagtgcaa
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aaacacagtg
ccgataatta
aagtaatgag
tttaaagata
ttgacaaatg
cttcagaaag
tctttgacat
tcactctgtg
tccttatgtt
gtgatataac
agtattaata
aagtataatg
tcttaaatga
tgaaatgtat
gcaggcagat
atctctatta
ctactcagga
ctgagattgt
aaacaaaaca
ttataaggag
cttccaaata
cgttgtetet
agagcacaca
cggtgttcct
atgtatgtcc
taatcccagce
tcctagectaa
ggtggcgggce
gcgggaggtyg
gcctccogcac
cagggttctt
gatttttaaa
ctgggcgaca
taatctttga
tatttaaaat
tttagtgtct
ctaagtttaa
gagggtccaa
ataagagtta

gattctattt

caacaaataa

aagggtcata

aatgtcttag

caacttactg

ccaacatctg

ttcccttatg

ttctgccacc

CCCCCcCtttg

tttgcacttt

ttcatgactt

ttatcagatt

aataaattta

atgtgatcta

tgagcagtga

caactgaggt

aaaatacaaa

ggctgaggca

gccactgcac

dddddaddadadad

aaaattacac

atttttggac

Catttccttc

tgttgtatgg

cactggatca

atatgtgtgt

actctaggag

cacggtgaaa

gcctgtagtce

gagcttgcag

ccggcecaacc

caatttcaca

gtatatttta

gagctagatt

atttacgtcet

tagcaatttyg

gtcacaataa

tggggtggag

ggaccatctt

gggagatgga

attcacagtc
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aaatgacaaa

aagggacttt

taagaagaag

caatgagatg

ggtgatccaa

gttcttctta

ataaattagt

ttgaaaagag

gggccttett

atgtatacca

gaagctaaat

atttaaaata

ttgaagaagt

aaagactgtg

caggagttcg

ataattagcc

ggaggatggc

tccagcctag

cagttaaacc

ctagattagt

tttgacatta

aaatagactt

gtttgctgtt

tctgtaaccc

ttaaaacgtt

gcecgagyggyy

ccetgtetet

ccagctactc

tgagccgaga

tgtttttgta

cttcacactt

tattttttag

ccgtctcaaa

gaatcctgty

cgatgttcat

tctggatggce

cctgagagtt

tgagaatcac

agcttaagga

atagaacaat

aagaagcctt

taatgtaatc

gaatattgat

cacaaatccc

atcccatcaa

atcaactcta

tttgcctatt

atccttaatt

cattaatatt

aaaattaaca

ataaaagacc

gctaaaaaaa

tgaagtgtga

tataaaaaaa

agatcagcct

agatgcggtyg

gtgaacccgyg

gacagagcga

gtttatgttt

ttgtaggttt

ctattaatcg

aaaatcttcc

tatgttcaaa

agccagtgga

ttacaggcca

gcggatcaag

actaaacatg

cggaggctga

tcgegectec

tacataatct

cagcttecttce

ctattttaaa

daacaaadaca

gaatatgaaa

aaaatatagt

ttgtaaaaca

tgtgtttgta

tggttttgec

ddacaddddadda

ggatggtaca

18420

18480

18540

18600

18660

18720

18780

18840

18200

18960

19020

19080

19140

19200

19260

19320

19380

19440

19500

19560

19620

19680

19740

19800

19860

199520

1959580

20040

20100

20160

20220

20280

20340

20400

20460

20520

20580

20040

20700

20760

40



gtgtaagttg

ttgcatttga

actctcattct

ggattgctga

aaagttactt

tgaaatcaca

agagggttaa

cattggtctt

aaatgtcagt

ctagttcacc

accttttaat

tcccatccac

atgatggtgc

tggataaacc

CCattttcaa

gcagtgtaag

ataatagatc

Cttaatatct

acaataacca

aggctgtgta

gatcatcaat

tgctccectat

tctaagtcaa

gacaattaga

aaattcttag

tttccagcta

ataacttgaa

tccaagtttt

atcccagtct

cttcactgtc

attatatata

attataactt

cgggctggag

caattctcat

tgatttttgt

tcccaacctce

gccaccatgce

tcacaaaaat

tgacagtgat

tacaagaagyg

gaagtgctga

ttaagctaat

tatatcaaaa

atattaaggy

ttggttaatg

caatgataaa

aggaagaaat

ttcccaatta

atttgtatac

ataatgtatyg

attacaggaa

aatagccata

cattataaat

cttaggtgag

ttccttcaayg

ttcaccaatt

tatgtatatt

aaataaaatg

aagactttcg

taccctgtgc

ttacaagcat

tatgaagcat

aatattgttt

caattcaaat

atatcattaa

agaagtttaa

ctcagaactt

cattctagca

ccactcattg

agaattgcaa

aatctatctt

tgcagtggta

acctcagccc

gtttttagta

aagtgatcca

ctggcctata

aaatttttaa

taataaaaga
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tctttgtcta
gagggaatat
atgtttttca
gacagccaca
taaagaaagt
actttgtagc
tcagacatat
acaagagcta
gactttcctc
tctatttaaa
ctttgcttag
acccccaact
ctcattcaat
tgaaaatatc
tttagtaaga
ggcagagatt
tgtcaaatta
tgtcgtgtac
ataggatatt
aaaggcaagc
goctttttcat
CLtcatctta
atatctgtgt
tcaatgttaa
ggtttacaat
aagacacttg
ataagttagt
actgtaaaaa
ataatttgtt
cattaaaaga
tgatgttgtt
CCCCCCLLtLL
tgatcttggce
ccgagtagcet
gacatgggtt
cccaacccag
attataactt
aaaaatttga

Ctttcaagca

dadacaaddc

ctgtcacact

gtttcectete

tttagagaca

aggatattta

cacagttaaa

agtgttatga

aatgtaatcc

attttattta

tgctttttaa

Ctattaactt

taagatggct

acacttctca

ctaagtcaaa

cttaattcca

tgttgtatta

atcctagaat

atgctatgaa

ggaaatcatc

atgacatggt

ggtattgaaa

Ctttataaat

tgtaaaaatc

gatagtgaat

tgagcaaaat

aatgatggat

aacaattcca

caagaaatgt

cacccactga

tatatttcta

agacttaatt

ttttttgaga

tcactgcaac

gggattacag

ttcactatgt

cctcccaaag

actcttgaag

cttataaaga

tacccatatt
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CCtCttctaa

Cgttttcatt

cctcacagtt

tttaaaggta

cactaaaaaa

atagaatgag

ttaatagtgc

ttttacagag

atattacacc

CCCCtttctat

taatgctcat

acttaaaatt

acttaccatg

aacacacttt

ttgtgagtga

catagggcac

cagcttggaa

aaatgtagtc

tgggacaggyg

tttaaagaga

gctagcctgt

gaaaaacatc

tctggggctt

ggttctaata

taaaggtaaa

caatttgtga

taacaaatct

aaattgaact

acaaatgtgt

atcaaatttt

tgatactgct

ccaagtctta

ctccacctcecc

gcggtgcocac

tggccaggct

tgctgggatt

ctgtttctta

tatactgatt

taaggtaata

cagtgacaac

ttcaaagttt

tgttttgtga

caatctcctc

attattttge

tgtgctccag

attaatatta

gcaaagattc

cacttaagct

actacttatc

tattgtatta

ttttgactte

aggttatgtc

aggtgtataa

aggaggacct

tgcctaacac

acaattctat

aaaaaggaaa

gtttcaaact

tcagtttgca

cgtgaggtcc

tcctacccat

cadadaddadadga

gctacgtaac

cccaattgag

ttttcagatt

Ctcattccta

gttgttgctg

taagataacg

atggttatgc

agtaattata

ctctgtegec

cgtgttcaag

cacgcccagce

ggtcttgaac

acaggcatga

acacaatctg

caaggaaatt

gattctgaat

20820

20880

20940

21000

21060

21120

21180

21240

21300

21360

21420

21480

21540

21600

21660

21720

21780

21840

21900

21960

22020

22080

22140

22200

22260

22320

22380

22440

22500

22560

220620

22680

22740

22800

22860

22920

22980

23040

23100
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tgaaatttag

aagcagagct

ttggctaagc

gatgtccagyg

gggacatgac

agatgaagat

cgtgaatctyg

tctgtggggy

gactgtaaag

aatacagtat

attaatattt

aaattttaaa

aaaaaaggtt

agactcaaat

aagcaatgat

actccctgty

gtatctggac

tgtgtggggy

aaacaaatat

CCatttttcc

tgacctcttc

tatatctgac

tatgcacgaa

aaaattgtaa

CCCCLCCLELCLE

Ctttcttaaa

agagaggaca

agtgtagatyg

cctacaaaga

Ctctacaaaa

aacaatttac

tctttagtygg

ctggcctgtgg

ctcactacca

agtagcaaaa

aaaggttgaa

gaatctggaa

atgcccagcet

ctcctggggt

gaaatatcct

aatgctagtt

ggattaggca

ccataaggag

tctectgtacc

cttgagcaag

tgtctgcaga

gacagctcat

aagatggaca

aacagcatgt

ttaaatcctt

atagtaagct

ttttagatga

ggaagatcac

atgttataag

gttacctgtyg

aacacacact

accttcaagt

gggtgcttct

Cactttattc

cttgaatctc

cctctttcaa

tcatattaag

ctgaagactt

ttgccagata

tctctcceccecc

actttatgaa

catttactag

tttagagtga

agcatgcact

atgtttacta

acatagcaaa

Jgaaattaaat

ggtctacttyg

ctaataagaa

agaaaaggga

gataaagttc

caaccaattt

ggcaggggcec

gaagtcctat

aaatctgaat
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gataattgtyg
gagggagaay
gtctggaata
ctcacatcaa
ggggctgtct
gagccttccc
ctggtgccca
atatacaagt
tcatgtattt
tggatcaata
agatattgca
aggggtacat
tgatttaatc
atttgcacat
catttttctt
gaagagagaa
tgcgtgcagce
gtagcttcag
atgtgcttct
ttctttggag
aaatgtccaa
tcattcceccyga
ctttaaattyg
tgggaaagtt
aatgtaaaaa
taccattatt
gttatatccc
acagaacaaa
gggtttatta
aattaaattg
tttaaaaatt
tttaaaaaat
cttattatat
catttctaaa
aattctatcc
tggtactcat
aaaataagga
aaaggagtca

ccagacggtt

ggtgcaggag

gagtgttctc

tcaccctgca

gtttctcaga

tcagtcactyg

acagctgagyg

tgcagctgga

gcacaaatat

tcaagaaaaa

tttaaaattg

taaaagttgt

tgctttgcay

tgtcaaaatt

taacagatca

aatcacttaa

tacttggtgy

aaggtctcat

aatgtgtaca

cttcgtagcec

agcccatcta

ctcatgcatt

cagtccccat

tctcaacagy

gaacgggaca

ttcagaggaa

gttatagtgyg

Ctcttgtatct

ggggttaaat

tttttetgtyg

Ctaactttca

tagtatgaat

actgtcattt

tceccectttega

ttgtaagcta

tctgatgttce

gagatgtcct

ttaagtgtaa

aagaaagaca

CEtCctctactc

ggaatcttcc

accctcectcac
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ttgggatcaa

atgccagcetg

attgtcctac

aatgtgtggc

caatccttga

gcaaaaagtc

attttacttt

aaaagagatg

atgatgttga

atacaatttc

ctacttaaag

aatttaggga

ttgagccaat

tgattgaaat

ttgttaagaa

taagggcttc

cgtatatgct

actaaatatg

attccattct

tctgaccttce

gcagaaaaac

gcgatctagt

tgaaaatcaa

ataaggtaag

gttttacatg

ctgtgacatg

tcgagcattyg

cttacaggtt

gtatctttgt

tgttataaat

gatttgttaa

ctgtagaaca

gtggtaggaa

tgaggatttt

ttgttgtagg

tattgaaaat

ctgtgtttte

cgaccctget

tggaggtggt

accaggttac

catctgtgaa

aaggatagcc

gttagactga

attctagaaa

aggggctgac

cttcattgac

agagtaaaat

acaaaatttt

atagtaaata

Ctctaaaaat

gtatgataaa

ataggtgagc

gagaatatcyg

cagacctgtg

ccattaagct

ttagcctagyg

tttetgtgtg

ggacaaatac

caatttaaat

ctgtgtgctce

ctcettgttt

gtatgttaac

ttgctectggy

gtaaaaatta

tgtagaatca

cccaccttac

gaatttggcc

atggctgtgg

Cttaaatatt

aatgagggaa

Catatttttc

aataggaatt

atagcaaatg

tagagcttat

cctaatgaga

tgatattacc

taggttaaaa

gactactttyg

gtccagcecgtyg

ccagcaaatg

23160

23220

23280

23340

23400

23460

23520

23580

23640

23700

23760

23820

23880

23940

24000

24060

24120

24180

24240

24300

24360

24420

24480

24540

24600

24660

24720

24780

24840

24900

24960

25020

25080

25140

25200

25260

25320

25380

25440

25500
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gtgaatgatc

gaatttcctt

tgaaagaatt

ttgggﬂﬂtgg

tacacatata

aaagcatata

gggcggggad

atgagttcag

cacagtgtgy

aggatatagg

tcaaagagtyg

gtgttattat

cctccectctga

gtagtcttat

aatgtgctca

taaagctaac

tatgtcttca

ttggetttgt

aaatgacaca

acctttttat

agtcaaaata

tttgaatgat

attatatttt

taattctaac

tgtttatctc

cagcatatca

tattagattyg

ctgaagaaat

catagatctc

aaatagaata

aattttctct

tgcctgggtt

cttatttcag

ttgatgattyg

gttgttagaa

aattttgtac

attgctgtgc

tgattgtata

cattctcgcet

aatccttgaa

tggtacaatyg

ttgaactcta

tgggctttca

ccataacttg

aatatttttg

taaggaatat

gtcagatcag

gtaagggaca

gcccaggaaa

Cttcctaaat

ctcttattca

atgggcagtt

gctgaaaggc

actatttaat

taaattttta

tctggtttta

aaatcttctt

tattacccta

ttccaagttt

atgaaaataa

ggtattttag

gtgctctata

atatacaaaa

tccaatttta

ttgtgtcatt

Ctttaaaaac

gataggatgt

aagagttcag

taagggcctt

gtgtcccecta

tgaacttcaa

tgtagtaatt

agtagcattc

acctagactt

acgtcttett

catagtgcac

attttagccet

aacatttgaa
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tatcatagga
gactaagcat
aagtgattygg
aattcagact
cataacagtg
ttgcagagtg
aaacagactt
gttttgetgt
ggagagcaga
tgcatattgc
gccagcattt
cagggaggaa
ggattcaaat
tccectgtaa
gatgtttaca
aaacttgtat
cCcttaaatt
agaacataat
tagtaaaatt
taaaaaatgc
aatgagatta
ggggaaatta
catttttatt
gtagagacag
Ctttgctatt
ttacccataa
agagaaaaaa
gtgtgcttat
ttcaataaat
tccatcactc
gaagcaatca
gtaagtggaa
tgagattttc
cattgtggga
tgtctaatat
gtgggcatgt
atttctgett
agattatcac

ttgttaatct

aacttaacat

JgUCCCLLCCLCL

ttcaggcccec

tattcagcta

acataggggg

tatgaatact

atgtctactc

taaataaatt

agttccataa

ttcatttcty

tacttgcatt

agtgagacta

tcaggcagtc

aacattaaca

aaaatctgtyg

aaaatacttt

gtagactcct

acattgtcag

atataaatct

agcttagect

actggaatgt

cgttatttct

CECtttctaa

tcatcaacat

attctaaaga

aaacaaggat

atggaaaaac

tttgaggtac

tttgcaaatt

tggaaagttc

ctatctagta

tcaaacagta

tatcatattg

ttatactacyg

ttggctaata

gctcatcttt

gacattgctt

aagcaatgta

gtLtttacttt
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ttgaaagaga

attctetttg

ttaccceccectt

tttaaaaaac

ctgggacaga

tacgctaagt

aagtcaaatt

ccccccagat

actttttaaa

taagataaca

aacaacccta

gaagtcagcc

tggctcacag

aagggagcta

atcattaagt

gccaagtttt

gtaaagagta

agattttttt

acctgaactt

aagctttatt

ttctgttgat

atggggctaa

CCCttactttt

gttgtcaatc

atttgaaaac

ttgcagttac

aactctgatt

agtttacatg

gcatgtgttt

ttttgtaccc

tctagcatcg

gatttttttt

tatgtattag

gattgtttat

taaatgtggc

ctagagtacc

ttcaaaagag

tgaggatttc

aacaattcta

ctttattaaa

catttaagaa

attttgaaac

attatggtgt

atatggggaa
agtaagtggyg
ttgctttcaa
ttacagattt
tggccaattt
gagataactt
aagctagggyg
caagatcacc
agtccacata
atttattttg
ttgtggggtt
ctatgacatt
Cgtatttttt
CCLCCtttaaa
catttgctcc
agttatgcaa
CLtcttcaaa
tgtttattga
tattatggca
Ctgttttatt
aaatcccaca
ctaagtttct
tttcttaagt
caataaaata
atgtcactta
ctttetggte
tgtattcgtt
taaagccttyg
CCLLCLCttctt
Ccattcttct
tgttatgaac
caggagtgga
ttaccttaag
agttgctctyg

gcaaatgtga

25560

25020

25680

25740

25800

25860

25920

25980

26040

26100

26160

26220

26280

26340

26400

206460

26520

26580

26040

26700

26760

26820

26880

26940

27000

27060

27120

27180

27240

27300

27360

27420

27480

27540

27600

27660

27720

27780

27840
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aattagaatyg

ggaaatatgg

tggtcttcca

gtaagtttgt

atgttaggct

aattttatca

atctagtgta

ttgatcaatt

cttecctgtag

ttctggaagy

tcgcttaaat

attcaatatt

tCcattttcca

tacgtctggy

Ctattcttct

tcccagattt

ctcccattgc

ttgcccaggc

tcaagtgatt

gcccocggcetga

ctcgaactcc

ggcatgagtc

ctaaaagtga

gttcaagcct

ggcaaggcac

tcaatttaag

actgcattgyg

ttgcctaaaa

attttagcat

atgtactcga

atgtagtacc

caaatttcaa

ggectgggegce

tcatgaggtc

ctaaaaatac

aggctgaggc

cgccactgca

aatttaaaac

ggaattagat

tcagctgtgc

tatttaatgt

caattttttt

agtattcctyg

aagaaaccat

Cttatctcca

gtataaaata

tgacagccat

gctccagaca

gtgttctcgyg

cactggactc

agatgctgca

agacctacct

cacatgcttt

aggacccaga

tccecttetyg

gttctgctta

catgtcettt

tggagtgcaa

ctcctgccectc

Cttttgtatt

tgaccgcagy

actgcgccca

aattgataga

Ctcttactaa

tcatttttag

ggcagattaa

ttaagattca

atatgtataa

tacttgtaat

ataatacatt

agaataatta

aactatatat

ggtggctcac
aagagatgdgg
aaaaattagc
aggagaatca
ttctagectyg
atgaacctgt
gtgagattta

tctgattgtyg
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gatttataga
tttcagaata
ttcatccaat
ggatggctat
CtCtttagta
gaagagtggt
gaaaatgaac
ttgtgcttty
gcaatgactc
ctctgatgcea
cccaacactc
tgcagtctaa
tccctagtaa
ataacacact
cCttcattat
acctggcatt
CCCCCCCLLtLL
tggtgcaatc
agcctoctga
tttagtagag
tgatccgcecc
gccaccatta
gaccaaagcyg
CCLttattcca
aggtgaggag
gaaagtaccc
ggaccaggca
ataaagacta
agtggaaaac
aattactctyg
ataatataga
atatagtatt
acttgtaatc
gaccatcctce
tgggcatgct
cttgaacccy
ggcgacagay
attatctttyg
tttagacgtc

taatggaatt

gaaccgtttg

tgcttatagy

tggatactat

ttgggtaatt

Cttaaatttt

tctgttetygg

ctttcagatyg

aaacccecact

agtgtggcaa

aaactttggc

CECCLCCCTLCLE

ggactttctc

atctcttact

atgagagcaa

tgaaactttc

ggaactgttt

CCCCCCLCLL

ttggctcact

gtagctggga

atggggtttc

tcecttggect

ttctttagag

tctggccagy

gtatctatga

gctgacgtct

tggtctttet

caacttttga

agtattcatyg

tgtagacaac

atagtaaatyg

aaaatgctta

atctcagttt

ccagcacttt

gccaacatgg

ggtgcatgcc

Jgagygcagag

tgagactccyg

taattacaaa

tacgatttgy

atctgattga
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aatgaaactg

cgtggaattyg

gatgcacaga

ttcttattga

ccaacatggg

aatttagtat

CCtCtaacttca

atatttgtgt

ggatactact

ccagggactc

tcctecectcece

agggtttcct

catatattcc

Cttccatttt

tgctttcatt

cctcecttecect

tgagacagtg

gcaacccccyg

ttacaggtgc

accatgctga

cccaaagtgce

gtgagagaac

tagtcccttt

ggaagcactt

ggggagtagyg

tcecttggggce

tagcaccata

acatttaaaa

acaaatcttc

aagtgattaa

tattattaag

tataaaaaat

gggaggcecyga

tcagtgaaac

tgtagtccca

gttgcagtga

tctcaaaaaa

agagggatgc

tctggtttac

ttgaaaaata

agtttttact

cagaggctgt

agctcctaga

cagttttcaa

tgttgcttgt

atacatgagt

gggaacctaa

caagaccatg

gcaggcctgt

cttgatagcc

CCCLCCCCctLL

agctctctcc

tcttactggce

gtttttatctct

attgaaactt

gtgctgettt

tctcactctyg

cctecaegggt

ccaccactat

tcaggctggt

tgagattaca

actggetttt

CCCLtCctttaa

tttgaccaag

acacatctgt

tataagattt

gactatgcat

gataaaagtyg

aacaatttat

aagatattat

tgaagaaaag

taaaacatgg

ggcdadgcada

ccegtecgta

gctactcagyg

gccgagatcyg

ddddadddadd

ataatattat

taggtcaata

daCadacdacad

27900

27960

28020

28080

28140

28200

28260

28320

28380

28440

28500

28560

286020

28680

28740

28800

28860

28920

28980

29040

29100

29160

29220

29280

29340

29400

29460

29520

29580

29040

29700

29760

29820

29880

29940

30000

30060

30120

30180

30240
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ttcatctgac

taacataact

actatttatctc

gttttaaaaa

actctcttgy

agtggttagc

atatcatgaa

atataatggc

taaaaacttc

ACCCCCCLLE

agtaacttcc

tggagtgcta

caattaacct

cagagagtaa

aaacactact

agtattggct

tcactcaaga

attaggtaaa

aaacttggtc

ttggtttcat

tttcttatge

agcttaatga

cactgttttt

aaagcatttt

gttgtttaat

aACttCcCLtttta

atttcaacct

ctccatgtygce

ttatatccca

tgcctggaag

cagatcaagt

tcttttgtec

gattggtttt

gtcttgtata

acaagtcttc

ctcaatactg

cattttccaa

actattaaat

atttatttct

attactgtgt

Ctcatgaaaa

cacctatact

attgtttaaa

cacacgtacc

agtttagcat

ataaaagttt

cgaagaatgc

aatgttgact

acatgtaccc

aggacgataa

attacgcttt

ataaaacaac

gtgagagagc

tactctctac

cattcttatg

aacatttata

gtcagtagta

agtttaacta

tgattttctc

tttagagttt

tttgagattc

gctgcatctce

taaattgtat

ttccatatat

ttgtggttgg

Cttaaattta

acttgagtta

gccagaatag

gctcttcgece

gaaaccttct

aaatttttta

atatgtattt

tatttatatt

tccaaattgt

tctatacatt

catttaatgy

atttgtggaa

aaagagaacc
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cagcctcetgt
agtgcatttt
ttctaagcca
agaacatatg
ttgggagtgt
tgtgcactaa
attaataaat
tgagaactta
tgagtgggac
tgaacacagt
ttatagtgcc
agcacttact
aatatgagtt
cagggcccaa
tcaatgacgc
cctetgeteg
gaatgacttt
atgtcctatc
atggtttgcet
tatttatttt
agtttagttt
tLtctatata
ataaatattg
ttgcaagttc
ttgtgaattt
attagtaaaa
tccaggceteg
cactattttct
tcatcatgcc
cCcatttttc
ttagaaagta
gaattttacc
tcttetgagt
ttttagtgaa
caaatcaaaa
aattactgga
tactttctaa
CCtatttttt

taaagagaac

aagccatttt

acattcaaaa

taatgaaaca

gtttgtttat

gccaagatac

ttagaaaaga

gtgtgagtaa

aataaaaagt

adaaagdyda

gtgattatgt

aacggcaaca

gttgtgctaa

agtattgtga

attcatgtet

aagcatttag

ggagaccttt

tatatttcag

ctgtattctt

aattttgttg

attatttctc

tctttgteca

ggtgtttaca

gtatgttgtg

ttctttgacc

cctaaattta

gaagtatatg

ttttacagac

caatttcttt

ttacacttgc

catgcccggc

attcctgatc

tttgctetgt

gatttataaa

taaaacacag

ttaatatgct

catctaccat

tatttttgtg

atttataaag

ctaaagagaa
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acaaatacaa

Cttcataatt

gtccatataa

gaatttcact

tcaattctga

cagtgtttta

atgaggagag

tgatgaaatg

caccatatat

ggttttaatt

gtaatagcat

atgctttaca

tactcattgt

gatgcaaaag

tagccacctc

aatggcgtcet

gcactgtggt

gattttagta

atCctttttaa

Cttcaatctt

gtttcttaag

gctatgtatt

Ccttcatttt

cattggttat

Cttttgttat

agtaataaaa

atgatttatt

ctcaaggaat

tctatgettg

ccttattcat

tcacaagctg

gatgttctgt

ctetttggtg

tgccttaaac

acaagataca

ctaccaaata

gtttgaaatt

tgagaaaatg

atttcagtaa

Ccaccattaa

aaaaatagac

gtggaattta

gtgaaaattt

ggttctctca

caaatggaat

atataaagtc

tgagtgatgt

actgtttect

tgccttetac

gtatcctgca

cacatctcct

aaccaatgtt

acactttggt

tgttgattat

cCacayCcCcCac

agaagtagga

attacttttt

agaatcaccc

tgtaatttcc

gtgaaagctt

ttcctttaag

cattcatctc

ttaggagtta

tgattgctaa

tgattgtata

atgaaaaatg

cttagtcatt

cctgectcetg

ctttaaaatc

attcaagctt

Cttatattat

gaaagactga

atagtagaca

gaattataaa

tgtttggaga

CTaatattca

acctaaagag

catttttcaa

30300

30360

30420

30480

30540

30000

30060

30720

30780

30840

30900

30960

31020

31080

31140

31200

31260

31320

31380

31440

31500

31560

31620

31680

31740

31800

31860

31920

31980

32040

32100

32160

32220

32280

32340

32400

32460

32520

32580
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ctgaaacttc

aactattatt

tggttttata

aatacattta

ttacaccccc

cagagagaygy

agatgagctyg

caggtgtgtc

tcaggtgagt

gataacaaaa

CCCCCCCCLE

tgcaatgacy

gcctcagect

Cgcctttttt

ctcaaactcc

ggcgtgagcc

tctcccgcac

gttagaaaaa

actctgttgc

atgtataatt

atactctgcet

tgcttgatgc

ttacttgaaa

Ctatttacac

agaaagtgat

agctattcat

agaaaacagg

gaccgcagag

acatctcagt

ctgggtttaa

gaagtctgtt

gattattcag

tagctgttta

atcttaatac

aaacattacc

atactgggtyg

aggggcttcet

gaaagtactt

gagagttaga

tactagatac

tccatgtatyg

atgttctett

ttgtgttgtt

caaagttcac

aaagcaactyg

tcccggaaaa

gtgaagaggt

atttgcatag

tctcectgecty

ccagggaaga

CEtgttttttt

tgatctcgcet

cccaaatagc

CCCCCCLCLLE

cgacctcagy

accgcgeccy

tttcagcttyg

aaaaataatt

cceccattatce

aagtatatgt

gttttgacta

tttatacgtyg

ttctgtttaa

tttgatagag

cttactgatt

atttcctcaa

acatgacaga

aaagccttac

ataatatcag

ggtttggagt

tttgcecttac

tttgaacact

gtaaaagtat

agtaaaggca

atgttttctt

gtctgcctga

gaaatgaaat

tgtaaaaaat

catcaagctc

tggtaaggca
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tgcattattt
ctagttattt
ttatggaaat
aattcaaaag
atgttattag
agtgtgttgc
agtgtctgat
ggtgtgaatt
agctgcgtca
tagaccctcet
tttttgagac
tcaccgcaat
tgggattaca
tttagtagag
tgatccgett
gctccaggta
ctaatctatg
tattgggctg
tgcttactaa
atattcttta
tgtattgtgce
gcattttatt
tatacaaact
cattttaaaa
gtttccttat
acaggtagac
gcatgctgca
aggacagatt
ataatgacat
attcatttaa
agctggattt
cagtctctta
attgttttac
gatatgttga
tctcggtcac
atctttattt
CcCCLTtCctttt
aactatatac
tttcottcage

gatcaaattc

ttttcattygg

gtttacctcc

atggactatt

gatttatagt

tttatagtgt

tggtccactyg

ttatataagt

tctggtggec

tagtgctcat

atgtgtacat

tgagttttgce

ctctacctcc

ggcatgtgcc

acggggtttc

gcctegecect

gccctttact

tttgcagctc

CECCLLCtgtta

AttCCLttLtct

cttgcectttt

Cttctaccaa

gtaaatagtt

ccttagtgaa

cgagatgtta

tgcatgtgca

agggaacaac

ccgcacagcec

gaaattctcc

CCatttttcc

caggaacaaa

tcataaaaat

agtttgtctg

atgcccatat

agtgaaacta

ctgctgaaag

ctgaatttta

gatcctoctg

cagtgagaca

acatgctctyg

ttatcaataa
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tatattagat

ttgtggggac

aatttttatt

aaagttttcc

attagcatag

caaaatgcag

catggacaaa

ccaccctaat

ttctctgtta

gcctggeccc

tctttttgec

caggttcaag

accatgcccg

tccatgttygy

cccaaagtgce

attggcacag

gatttttcag

gaadgdgaadgc

acctcecctgta

gcaaattttc

tgtaaaatgc

taaataaatt

aaagggaaaa

attctaatga

gtagattcta

cacccgtgta

tggagtgcat

acttttgatt

aggccattat

atgcccgtygyg

atagttacaa

gaaacacatt

caagaataag

CaadaacCcCcCcC

ataaccaggg

aaaaatagcg

tcttettagt

aataagaatg

gaaagcactt

tttgaatctt

ccttatatat

actacaatcg

ctgaaaagga

Cctcatccat

ttctetgety

agggttttat

ctggttagac

CCLtttattat

ctgtgcatgt

caggtagcct

caggctggag

tgattctect

gctcattttt

tcgggcetgat

tgggattaca

ctgccagcat

gctgettttt

tctgctgagy

Ccaatatttt

Cgtttattta

ctcttcatgt

Ctataataca

gagadgaggaa

attttccacg

ggttaagttyg

caggcacaga

gagggtgcgt

Ccataactaa

ttaagtggag

taggcccaaa

ttaaggtcga

tgtctctetyg

Ctaatccatc

accatttcat

accatggcat

tgaagctttt

aggtgtgtat

gaaaatttca

ttagatttac

aattatacca

32640

32700

32760

32820

32880

32940

33000

33060

33120

33180

33240

33300

33360

33420

33480

33540

33600

33660

33720

33780

33840

33900

33960

34020

34080

34140

34200

34260

34320

34380

34440

34500

34560

340620

34680

34740

34800

34860

34920

34980
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tttactagtt

ggaggtagca

tttgcactca

aatgcgttac

tgggtggﬂtﬂ

ttggacctgy

cttttaaggy

tatgtaatac

acaattagaa

agaaaatgaa

aaaagtcctt

agcagagtgt

atgactttcc

gdaadddgaada

ttctctagtt

gcccatttaa

ttceceectcec

Cctcatattt

tcctgttaat

aattcccectta

Ctatttttgc

ttacaatgtyg

agcaaatatt

gtgaatcaaa

acaaaggaaa

tgtttggtgce

aaaggatcaa

CCLtttaccat

cacactctta

taccactaaa

ctactgatta

Cattttgttc

ttgcatgttt

ttgtttgcat

gagtacctat

acagacccada

atgctttatc

ttgagctgta

tgaatggagg

gcatgacttt

attcctcaga

ttaaagatat

ttcaaggttt

agcaccaccda

ctttactgga

ggagacttaa

cagcaggaaa

atctttaagc

taacccaaag

agatgcagct

aagtttctet

ctccecectecce

ctgaggcata

ccattcaadgt

ctctettgaa

tctatgaaga

tgtttggctc

caattttcag

aaccttatag

attagaaaag

ataggtactc

gatcaagtaa

dcaaacaaac

taagtatgaa

taggctgggc

gggaagcagy

atttttgcat

gaaaattaag

gccactgata

atacatttta

tgtatttctt

cttacaagca

attctaaaga

tttgtgccag

gacaaacaac

actcctgaga

Ctttaaaaac

gagaaaatat
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gggcatgtta
attatggtaa
tatgagcaga
ttttgtgget
gatagcagct
aacttttcta
agaaaaaaat
caaaactgca
aagattgaag
tatggtgttt
tcagaatcaa
ctgaagttcc
tgaaatttta
tcactttatc
tccaaagaga
aaccatttac
gggtgctagt
ctgtatacac
CLtattttac
tgttaatctyg
tcaagatgca
tcagaggagc
ctgttatgtyg
aaacaaacaa
ataattttgt
agatgaccaa
gtagggaaag
aaatatcttc
ataatcttgt
aaatatatgg
tacgtagtct
accaaaacag
gccagtgatt
gtactaaaca
ttccatgata
tgacagtttg
gctgggtagg
tgcatagagg

ttgagctgta

tctaagcctc

ggtttaaatg

tgctcaataa

aataatgttt

Jggagaggaag

cacagttaag

actatagagyg

agttagaacc

atttaaaaat

tgacatgctyg

taattctgac

cttatctgaa

ttaaccaggy

tgcacaggct

attatttata

cacccctcaa

taaactttag

tggtgtgtta

cagacttgaa

ttaaccagtt

catccactct

agtggaacca

ctggatacta

acgaagaaaa

attgtggtac

ggtgaatgat

atgtgttttc

atgataacta

attaatgaat

acatatgatt

tagttcatga

atactattaa

tattttagat

atatataagt

agcattggaa

tgaagggagc

caaagaaatt

gagaaaatat

cCcttaaaaac
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ctgtgccceca

acgtattata

agtgaatcca

ttttgtgtec

tctcaaagtyg

agactatttt

atgacagaaa

agtgtaattt

tatgagtgtt

agcactttga

ctcttacttc

gctccectgcecag

aagattgaac

ttgtcacaag

aactattgcc

aaccacctgc

ccatttggec

gtaagtttgt

ccttcaaagyg

CCCLCCCLLCLa

accaatgaag

ggtaaaggaa

ccaagctctg

tcggtggaac

aggtggtgaa

aaattgtgca

ttccgagttt

taaacatcta

cctttcecatag

tccatagaag

aggctcagtt

atgcatatta

caagaatatt

ggctactgtt

atggggagat

catatgctta

CCcCctCcttcta

ttgagctgta

tgaatagaaa

tctgtgaagt

Ctcaaagcac

Ctaacatttt

aatagaaaaa

ccctacaatg

aattttaact

aagtaaaatt

ttgcctgtga

gctggaactc

actaaaggat

AcCcCoCcacaday

aaggaagaca

tcatgtagtyg

ctgttgactg

tgctctttgg

actcccecceccac

tttgtttgag

atgcctttte

cagagyddaa

agaatgtctt

tgacgagaat

tegtttgett

ggagtgcaaa

Ccacctaaaa

taaaagtgaa

ggcctcaatt

tctgaatttt

tataaaatat

CCLtattttc

ttcagatgat

tcttatgaac

aacatattaa

gatatccttyg

gaataatacc

aaaagaagac

agggtgatca

tagaaaatac

ccttaaaaac

gaataggaat

35040

35100

35160

35220

35280

35340

35400

35460

35520

35580

35640

35700

35760

35820

35880

35940

36000

36060

36120

36180

36240

36300

36360

36420

36480

36540

306000

3066060

36720

36780

36840

36900

36960

37020

37080

37140

37200

37260

37320
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tggagaactt

gttaggtaag

Ccttaattac

tatcacattt

Ctcacaaatc

gatgctattyg

tatctatget

ggtggtattg

acactgaaaa

tcagtttagt

gtaaaaatac

gcatttattt

aaaggaatta

cactagagaa

agcagacgtt

aggagataga

agtttggaat

acactcgtaa

tttagttcaa

ctctttattg

atcaaccata

CCLLLCttatat

atcttctcat

ttatgtagct

ccagtcctca

Cttctacaca

ttcatgaagt

ttcctgtggt

aatgctgatyg

agttaacagc

tactcgcaat

ccacaatcaa

ggaagtttag

Cttgaaacaa

CCCCtCtht

cttgttgatt

aattgttcat

atctgetttc

gaccaccaat

tcttgcaaga

cctatgtggc

agaggagtaa

ttaatgtagt

atgctttctc

ttggggaacc

agtcgtttgc

ttctagacag

accctcagayg

aggaaggtaa

cttctgtaaa

taatacaatt

atataacaca

tactgttaat

aacacactga

CCtCCgtCtC

tgctetattc

ctgtgttctc

catcaccact

atgtttgett

accctgcaaa

daaacaataa

gtcctatett

gttacagata

agcatgtggc

aaaccatgat

gctatcttat

aggtagtgtt

aactatacaa

aataataata

tatagtatac

tttgaaagca

gtggtgtctt

taggtttgaa

gatcttgcct

gaattatgtg

aattctggca

ttgatgtcag

agaataccaa

gacttcctat

Cttttactgt

3

cactatgttc
tagagttaca
acttataatt
agatagaaga
tagccttttt
aattttctct
atatgtcatt
tggagcagct
tacaaacaaa
gggagtataa
ttcagtgtty
tatattattyg
ggttgttctt
aattagatta
ttctaacccc
agagaaatac
acatcctgag
ttagtcattt
tttaaaataa
caaggtgtct
tgtatgttgt
ctttgaagtc
ggttaaccaa
agcataagag
gtctctattt
atttgaagaa
taattttatt
aacatcactg
ggaaatttga
acattcttaa
cctactcagt
catctttact
taactttccc
taactccaag
gttttcagca
gagaatggtg
aacaacagga
atgcatctag
gcatagcgaa

cacatgtccc

tcttactttg

aaaaatgtga

atagtaatac

aacacatatt

tttttttgag

tttattgacc

ctgggaggtc

gttgttcatg

tagcaagaaa

aaatactacc

gttggttaat

atatttatgt

ggcaactaag

taagccaaag

agacctcaga

aggtcttagy

ccetggtgtyg

tagaatcttc

Caattacaca

ggggctgtaa

ttgcatagta

atagcaacta

ggtttagaga

aatcagggct

aaaataaaat

aacaaacaat

acaaaaatgt

tgacaattac

ataatactat

gcacacatga

gctttctaaa

ctcttgttec

tcagtcacgc

gtcagtgttt

acagcaaacda

tgaaatcata

aagagttcta

aaatttcttt

tcattataaa

CCCCLLCttcta
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aatatattag

acaaggataa

attgaaatat

aaaatcagaa

gegtgagtge

tgaaatgaca

accgggactce

aaattgtgag

daadaacadqcCcc

tcaaccatta

tatattgttt

attaagtgat

aagatgaaga

cttcctagtce

ttacgtgtac

tctaatggga

ctctcacaaa

atatgaaagc

ttgagagcag

aatgtaatct

Cttacttttt

gydgadgdaagac

atcaagtaat

gaaactcaaa

gtaaaggcgc

ggagacctaa

ttcatgattt

agaatatgcc

tgacaaaaac

atatttacta

cattattcca

ttgtatacag

tgctagtgag

ataacctccg

ttgctgttge

cggaccagct

aaggattttc

ctttgttcta

cctattagaa

tgtaattgtg

aaagtggtaa

ccttaaactt

atatttgctt

ataacatatt

Cttgtattta

aataatcttg

atgggtgttt

gagctttgga

tatctgagtc

catgtgtttg

atttattttt

aatctgaaat

tgggttacat

agagactgta

aaagtaatta

ttctgtcaaa

aattaggttt

caaagtaaaa

gaagttcatt

atatattttt

ttttgagaaa

atatttactt

ttcececcagga

CtLtctcacta

tcagttettt

atttacataa

ttctaggaaa

aaagaaatgg

aaaagactcg

agatgatgac

CTttaatcctc

atgaagaaat

agaaccaggyg

agacacatca

taactgagcc

gatattgaac

tttcagttat

ggcagttgca

tgttttatga

ctattttgta

37380

37440

37500

37560

37620

37680

37740

37800

37860

37920

37980

38040

38100

38160

38220

38280

38340

38400

38460

38520

38580

386040

38700

38760

38820

38880

38940

39000

39060

39120

39180

39240

39300

39360

39420

39480

39540

39600

39660

39720
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ttgacaactt

gcccttccececa

cctgggtata

agacctagaa

tctactgagt

agtagccagy

ttcaaagttt

aatctctgtt

tgtcaaaatt

gaaaccaadac

atattgtctt

catgtcattt

tgaaaaatat

catgtttgat

tacagagtct

gcgtcagecat

caggcatgty

gtgttggcca

aaagtgctag

atctttctta

tttccaccac

ggctttatat

cattaatttc

tgcctgtgga

gttttataag

tgtgtetttce

gtcagaatgc

aaaactttgc

accatcctac

gtaacatgaa

agacaagatt

cttaggtcat

aaattaactc

tttaacaagt

gctcttttat

aatctacata

Ctatatttat

gtggcttata

agatgtgatt

Caaaatctta

aaccatcaat

ttatgaattt

gaacaatttt

gggcagaggt

acttgtttgce

Cttccececcaaa

gctaaagaac

aatttatctt

atcaaaacaa

agcaaacatyg

aaatggagaa

gaagttaaat

ttctatcatg

cgctcectgtty

cctgggttcea

ccaccacacc

ggctggcctce

gaatacaggc

attcataatyg

agaatattta

aacagaaacyg

cagtcatgct

CCCtCaatttt

aaagaatttt

aaattatttt

ttaggaaatt

tacgctttgt

aggagagcct

atttaactta

ctctgcttaa

tcatgtttge

attttccact

tttgettgtt

gagaatttct

cattaaatgt

agttttecctt

ttaatgctga

aaactaggag

S7

caaaaaaagt
gacttttttt
CCLLCCctatc
gtttgcaagc
tagttggtaa
caagcacata
atctgaagta
taagttttgt
tatttcctygg
ggagttagtt
aacgacttaa
tcttgtetga
tgtctctatt
attctattac
cccaggcetygg
agcaattctc
tggctaattt
aaactcctga
gtgcgtcacc
acctgctcta
ctaagccatt
ttagctataa
gtaaatattt
ctttgaaaaa
gccactatct
CLCtcacttac
atgtatttta
tctaaaagtyg
gacttctggt
aaatttcata
ataatgagat
taagacaact
taccataagt
gtttcctacc
tatgtcaaat
agatgtgcat
tttattatag
ctcatctata

cagcagtcta

tacgtaagta

CECCCCLCLC

atttatatat

tgggatgcag

tttgctataa

aaaataagaa

acatattctt

ttgaaccttt

gagtatgaga

tcttaatcat

cagacttttc

ttcaaaggga

tcctgaccat

JCtttccaaa

agtacagtga

ctgccectagy

Ctttatgttct

gcttaagtga

atgcctggcec

tgttaaatta

tgaaaagtaa

agtaaatata

actggctcct

aaaaatggtyg

ggaagaacct

agttgtattt

gagactcaga

tgcaattatc

caggagatga

cacttaaaat

gtttatagga

ttttgaaaga

atatggacaa

agtaatcttt

ttgtcgttaa

tttgtgggggy

gagaattcaa

gaaggtgaat

gttaataaat
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aagatttttt

caatctgggce

acacatacat

aagaatttgg

tataaatttt

gtgaatataa

gttcaaaaat

tagagccact

gtaaataagt

attgtagttt

agtgaatatc

attaagctat

gaagccaaat

atatctccta

tgtgatttect

ctcctgagta

aatagagaca

tatgcctgec

gtaaggtata

tgctaaaagt

ttttacctge

tgcaaagtca

Ctcatactcc

ctcctgtaga

aatattttga

CCCttcatttt

attcacattyg

aatattgacc

tttaagttca

accttcattc

agattttcac

taaactacag

Cttcatctta

attgaaattc

tatgggtcag

agggggagtg

gactccttca

atcgttggtce

tatgcactaa

actacaattt

ttggtagtgt

Cttagggtgyg

tcttettggt

tataaaataa

tgagaaagta

cagcaataaa

taatgtcaat

agatatgcta

attcttcaaa

ttggcataaa

CCtcaaattta

tttcctgtat

aagctaacta

gctcactgaa

gctgggatta

gggttttget

tcggcecctecce

CCLttcattt

aaggcagaaa

atgtattgtt

atgtttattc

agatattatg

cttagtcaaa

cggtgtaatt

Ctatcttata

atatctcaaa

aggagatggt

Cttatttttc

catatgaatc

tgaaaagtct

tatggttaag

aatattagct

tttcaaagca

ctcaattaga

ggttataact

agagcgtggce

tcataagaaa

caaggaaggc

39780

39840

39900

39960

40020

40080

40140

40200

40260

40320

40380

40440

40500

40560

40620

40080

40740

40800

40860

40920

40980

41040

41100

41160

41220

41280

41340

41400

41460

41520

41580

41640

41700

41760

41820

41880

41940

42000

420060
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tatgcattaa

ccectagttga

CtLttgtttt

atagagtact

ttatatacag

Ctctataatt

ctgtaatcgc

aaccagccty

cgtggtggcg

ggtactttag

acttcaggaa

tatatttaat

aaagagtcca

aacatcccag

tgtgtttaat

tcttcatggc

gtattcttta

tattaaataa

ggggaatttt

aacatgagac

gtgtgttttt

tctgttette

cgcagcoccayg

caagtgatcc

ccagctaatt

caaactcctg

tctgagccac

tctgaaagtt

gctaagagct

atttgtgtga

ttctaagagc

tcccagacct

ttacacctac

gcccacccag

attgatagtt

tgagatcttyg

cgtcagcectc

ttaagatttyg

cctggettga

gaggtactat

tgtgtggtta

gagttgggtyg

CELLCCCcLtcCctt

aattcagaaa

caggaattta

tagaatggtyg

agcactttgyg

gccaacatgg

cactcagtat

aaagggtagg
aggcttgaga
aagcaaagga
CLLtcactac
ccattgctcet
ccttatcctt
actcatcact
acaaggaaca
atatttgtgg
ttagaatatt
cttgatggag
ttgtttectgt
Ctctgttttt
gttggagtgc
tccaacctca
Cttgtatttctt
ggctcaagct
agcttccaac
agtttacaca
tgacctttygg
cccaagctac
tcctatctea
gtgccttgca
ttaaaacaca
aataaatact
CtLttctgtt
tagtattgtc
ccaagtagct
atattttaat
aattgctcca

atgattggga
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gggaatctac
agccctaggt
CCctLttctt
agcagcattc
gtaagtatct
tagaaaaaaa
gaggctgaag
tgaaacccca
agataatata
ataaaaccac
aagggaatag
ccaaactaaa
aatccagctc
cctgttetet
agaccctcct
gtcattatta
gacagtatct
tatggttgca
ttctttacty
tcacgttggc
CCCCLLECtg
ttgtttgtet
gtggagcgat
gcctecttgy
tagtggagat
gtctgtccac
CCLCCLLLtC
gtacatttgyg
cgtcagatgc
ttactttcty
aaggctcctg
cagagtaaat
taaggtgaaa
ccaaatatat
CCCLCtttgtt
caggatagtt
gggaaaacag
gtattttaaa
ttgtgtctet

caccattcat

tgcaacctct

gaacaggtgt

CCLCCLtcCctta

tttgattagc

gttgaatgat

gtatcatttg

cgggtggatc

tagctattac

ctaaatcaat

tctgggagtt

gcatttgagyg

ggaaatctca

cactaatata

acactcagat

ttgaaatgtt

agtaattatt

tgcttattca

ddddaaddaad

tattagtaaa

ACCLCCECLLLE

CCCCttgttt

gcttgtttgt

catggctcac

tagctgggac

gacatttgac

attgttctec

ttectttgtca

Ctattctttt

ctggattcat

tgcctcagtt

taagggcaaa

gtcaaaaaaa

tatatacatyg

tttcttgaaa

gttgttgttg

tcaaactcct

gtgtgtggca

aactcattaa

ataattttca

ctcacttgtt
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gacaggaagc

CECttLttctt

CCCLCCCCLCLC

ttcatctggce

taactcaggyg

tggggtgcgyg

acttcaggtc

aaatgcaaaa

cttgaattat

cagaggaaag

ctgactttga

gattgatttt

tctatatctt

tgctcttcaa

actttttcag

tgttttacaa

ctcctagatt

aaaggactaa

tttgccatgt

CCCCLLECtg

gtttgtttgt

tttgagtcag

tagtcttgat

tacaggcaaa

catattaccc

caaaatgcta

atgcctctga

Ctccttctct

tcctggecect

Ctctcacttc

aaaagttaca

gttaactttg

tatatatatg

catagaataa

ttgttattgt

gagctcaact

ccatacttgg

gctttgctac

aaatcgagaa

Ctatattttt

agtgtatgaa

CCLtCCLttcC

gctttgaagt

agatttettt

acctaaagag

tggctcacgce

aggatttcga

attagccggyg

aatgtatgca

aataatagaa

agaatggaaa

catgaaaatg

gaccatatgc

cacctcttta

ggaagacatyg

gtaatagact

cctaacgtct

atgaatgaag

caacacttgg

gtttttttgt

CCCLtctgtt

ggtctcactc

ttcccagget

cgctagacat

aggttggtct

ggattacggg

gctacactgt

tagggtagtg

gcaacttcct

Caaatataac

tttgcaaatc

attagtatca

catattatat

cgttetettt

tgttttgaaa

gatcctcccc

ccatagtttt

ttatgtcatc

caaaggacag

acattgtatt

42120

42180

42240

42300

42360

42420

42480

42540

42600

42660

42720

42780

42840

42900

42960

43020

43080

43140

43200

43260

43320

43380

43440

43500

43560

430620

43680

43740

43800

43860

43920

43980

44040

44100

44160

44220

44280

44340

44400

44460
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aatgtttctt

gtaaaatgta

ctccaaaggt

gaatttagct

aaaaaaatta

tcocttttgt

acacagctag

cctctaacca

acagctaaat

catatcagca

tctacaatgt

ttcagtttgt

agggtagaga

aaatgctgcec

aattacattyg

aatctttaag

tgctgttetce

gtttcatgtg

cattttcccc

agtttgtgaa

cctgtgetgt

cCacCaygCCcC

attcattgtt

cttggggtat

gdagggccaa

atagagaaac

gctattttag

gaggaggagt

tgtgcaaaga

gacctagggt

tagttgggaa

aggaatttag

Cattcttttc

acagcttggt

aaattctaca

CtCcttgtctt

gtaaactgtt

tagcatcatyg

ccaccaaagt

Cctcaaataa

caaataaagc

attactgtcc

tcacaaagca

ttcagtactc

ataaaagaag

tgaagggttg

ctacactcta

gcttctacaa

catatctcgy

attcaatagy

tgtggttaat

gctacaagta

aaactactcc

gctgtttgta

ttccataaac

aaacatggat

CtLtttacatt

cccaactgtyg

tttgtcttga

gttggcttcc

cctectgagy

acaacaaata

ggcagcaaac

taataaaaag

aagagccaag

gtagggtgat

aagtcatgca

tgctgaggga

ttcatatatg

gccattggag

cagtggtctt

Ctatttttca

acacaaccta

aatgatgttt

catttcatat

tacacagatt

tctaccatct

cacacacaac
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tacaaataat
gaaaatcccc
tcagttttgg
ccaagagcgt
acaataactc
aaactgacac
agcttagact
ttgtctctca
cttgcctttt
CCttcacttaa
acaaattttg
attattttat
tatttatttg
actccccaat
catatttatt
aattctgttyg
ccgaggettt
tctgggcatt
tcctggttet
cttccectecce
caagaacacc
aatggggact
ttgattggtt
aagagagtgc
acaagtactt
gttaaaagag
caggggaaat
gatataatgc
gtattcttygg
gcagtgtggyg
agttacagtt
tgaagaaaat
ggaaactaca
acaaaagagyg
tcttgaggta
aacatatatg
gcctcatttce
ccattcttaa

ttgtacggta

catagattct

aatgcaaact

gtgtttccat

agtgggtgct

tctgagataa

tcagagaggt

caaatcagac

ccaccttata

tcattcagca

ddddcaddacd

tatcagtttt

ttgcatgcett

gtcttcagat

ttccactctt

cttccagata

tggtgtcact

gggataaaag

cgcacaggct

dadaaqaacccda

ccaaaactcc

tctcocctgggt

gaaactctaa

aaatgccaga

accttatcecc

aatatgtttt

agagtggcta

ctctcagaaa

agaatactgt

gcagaatgta

ccatggtgag

gaaatcaggt

aataacagaa

ctctgagagt

tatataatta

ttatgttaaa

acatcacatc

tcaccacacc

aacagtgaaa

gccgaaccaa
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gaaatttcta

actctcaaac

catgttggca

atctcaggtyg

gtaagtaaat

taagtaattt

tggtcetgtte

caggtatttg

acacattatg

ctaccaccag

ctagctgctyg

ttttggtata

gtgggcaatt

ataagcactt

aattttagaa

attttaaaag

ctagttgcca

atgcctttag

gttcaagagt

tcctgagtca

gcttcacttyg

gaagagcacc

ttctaggatt

aggggactta

atgttaaata

aaattagggg

aacatgacat

tccaggctygy

aaatgcagat

aatgatggac

tttaaaacaa

agaaattaaa

tgattgtaca

catataattt

cataggtggt

ttcacagacc

agtgtgaggt

ctgagctcaa

gacttggtcc

atgttaaaat

ttagtcctet

Ctaatatata

ctttacacgt

atttttatta

tcccaaggcec

caactttacc

gtatcatatt

aaaaactttc

daCadcdadddadd

gacagcttgc

atgtgaggag

aaattgtaat

ctgttttaaa

Cctaaaatca

cctcaacttt

tcectetgagt

ctgcaaatac

ccecctcectceca

gcagccactc

attgtcacaa

tggttcacaa

gttctaaaca

tcgtctagtyg

gatgagtaat

gtaagagagt

tagaccagag

aaggacagtyg

tttgagaggt

tttacagagt

tcattetggt

Ctttaaaatc

ccgctgatgt

ddadaaddacccC

gttttataac

atcacatcta

agcccattag

agaacattgg

tatggctcaa

44520

44580

44640

447700

447760

44820

44880

44940

45000

45060

45120

45180

45240

45300

45360

45420

45480

45540

45600

45660

45720

45780

45840

45900

45960

46020

406080

46140

46200

46260

46320

46380

46440

46500

46560

46020

46680

46740

46800
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Ctccttaatt

acaggaatca

tggcttccag

aaataaaatt

agatgactga

agtaaataca

dacaacccaac

acacagagtc

gaaaccatgc

ccactccacce

ctcaggcaty

aaagtaactyg

aggctgaatt

caggataaga

ctgggaaaga

gccatctttyg

atgactgggg

gacttcctta

tagggtttet

ggatggagct

tcccaggttt

cagcacagtt

tttcetecty

tcaggctggc

gcattcttta

gcaactagcg

agactgttta

ccaacctcaa

cattgaaaac

agcaaggttt

aatatggata

agctaaaaat

gaatagagct

tgaaggaaag

tagagaaaaa

ctatgactga

ttccaggata

caggaaatgc

ctcatcagat

gccaggttac

aaaaaacttg

ttaaatgttc

gdacagagydc

taaatgccat

ctagaagcaa

gcaccttcaa

ccaaggagaa

aagggaacct

tttttccatg

agggccttca

cacagagaca

caactccagc

caagggcctyg

cccactggcet

gctcttgggt

ctgtttgggt

gtggaagcgg

taaagcagat

ggctaccccce

gccaggadda

cagacttcgy

gctctacaaa

tctgggtaayg

aacatgtcta

ctgtttcaca

attggagtcyg

ddddadddadd

agattgaagyg

tcaaaatgcc

cggaaccygdyy

gggacaaagt

catgttaaaa

Jgaaaaatact

aatcttagag

ggaatgaaca

ttggtgtact

taatccatga

agagaacctc

tctccaagga

ctacaaaggy
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CCLtatactct
taactgattyg
tagatgagat
taagctttgy
ctatggtgtyg
ctgaaacgag
tggagaaaag
ccoccacccea
gatctttgca
gtctgataca
caggagcttt
acagcaggag
agcagtgatyg
tggatttcca
ggtggtgggyg
ggcttagcca
taccccagca
ccccaactac
actggtgttc
ggggcaaacc
agtgtccaayg
aacgtggcca
acctcatagt
taactccctt
gccatcaccy
acccccecagc
aaagaaaaga
cagataagcc
acagtgccct
ttgaggctga
ttactgaggt
cattgcagga
acaaatgctyg
ttgaagactyg
aaaccaccaa
tgaaagagat
gaactttccc
agtaagatac
caaaatgaga

aagcccatca

tcagtatagt

agaaagaata

cacaattaca

tttcaaaaga

tggctctcac

cagatactca

caaggcagga

ggaaaatgat

acgcttaggt

caggtgcatyg

agatacacca

gttagacccc

gtctgcaggc

gccagccact

ggcagygaygy

ttcccacctt

cagcacagtyg

gttcctcatce

tctggctaac

accatcttty

acaaccgagyg

ggctactttt

ggggtctcca
ggacggaggt
atgattcctc
acaacacagc
aaaaaaagga
cacaaagatyg
ctttccectceca
gatgcctgaa
aaaggagcgt
actgacagta
tcacaagtat
tctttetgaa
gaaatatgtg
aggaagaatyg
aacctagcta
tacttgagaa
gaaaaaatgt

gcctaacagt
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gataccaatt

ttcataagaa

ttttttcaga

atggaatgga

aaagagaaat

cattgggact

cgatggccca

gagcgaatgt

cagcagatac

gagtcttagc

gctttcecagy

catacatacc

cccacttcca

ggtagcagtg

tgggggtgga

taggctttygg

gcctcacaaa

aatgggtgga

agaggtttta

ctgtttgggt

gctgaagtgyg

taaactgggt

gccacctccet

cctacagtaa

caggtactgt

agccctgcag

caagctccac

agaaaggatc

aatgactgca

atgacagaag

gttgtaaccc

aaatgagcca

tgatagcagt

ataatacagg

attatgtgaa

gaaccagctt

gataggccaa

gatcatcccc

taaaggcagc

ggacctctca

aattcagaac

taccaggtgc

tagggattat

ggagtgacca

tgaaggggca

aatcaaggaa

cctgggaatg

gcaaccccag

ccttgtgaac

agaacagcca

cttcatggca

cataaaaaag

cagcacttca

ttgtgcctat

ggggtgggcet

agagcccaag

aacgtggcca

gcctcccaac

ggacaccctyg

gacttagcca

accctcacca

cccectgatcect

acaggtctgt

gaagcaggct

aaaatctgag

aaaagtggct

tcaaaggtca

agtacaagaa

Ccacttctcc

tagaattcat

aattctagga

gtttagagaa

atagaccaag

cagacaagaa

gagactgaat

ggaaaacata

cattcaaatt

aagacacata

ddaddgygaadaygd

gctgaaaccc

46860

46920

46980

47040

47100

47160

47220

47280

47340

47400

47460

47520

47580

47640

477700

47760

477820

477880

47940

48000

48060

48120

48180

48240

48300

48360

48420

48480

48540

486000

486060

48720

48780

48840

48900

48960

49020

49080

49140

49200
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tgcaagccag

ccagaatttce

aagacaagca

gagaagtact

tacacagacc

catgatgaca

tacaccaatt

ctgtcttcaa

aggaaagtct

gacaaaacag

cggtaaagga

caggagcacc

acacaataat

Ctaaaataaca

atctacaaaa

acttactcta

aatgaaatta

cactcaaaac

atataatgag

gacacaccag

aaatgcccac

ccagcacttt

gcaaacacag

gggtgcctgt

ggtggaggtt

gactccgtcet

tCcaaaactaa

aagtaaccaa

ttaacgaatc

actaataaag

atattctcac

acataaacta

aatcccagct

gagatcgcgc

caaaacdadaad

aaacatacac

tgagttctga

atggattcac

aactattgcc

aagagattgg
atatccgacc
aatgctgagyg
aaatatggac
agtgatacta
ggatcaaatc
aaaatacata
gagacccttce
accaagcaaa
actttaaacc
ttcaattcaa
cagattcata
agtggtagac
aagatattca
ttcteccaccc
aaattgatca
aaaacgtctc
tatgcaattc
ataaaagcag
aatctctggy
attaaaagtt
gggaggccga
tgaaaccccy
agtcccagcet
gcagtgagct
caaaaaaaaa
atatactaga
gaccacagct
caggagctga
aagaaaagtyg
tgaccccaca
aagaatctag
gctecgggagy
aattgcactc
acagaaaaaa
cttctgaagy
aactgaggca
agcttaattc

aaataattag
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aggccaatgt
acattaagct
gaatttgtta
aggaaagact
taaagcaatc
cacacatttc
gagtggcaag
tcatatgcaa
tagaaaacag
aacaaagata
caagaagagc
aggcaagttc
tttaacagcc
tggcctaaac
agaaacaaca
cataattgga
ttgtactgcce
catggaaatt
gaatcaagaa
acacagctaa
agaaatatct
gdgagggcaga
tctctactaa
attcgggagg
gagatcatgt
gaaaaaaaca
gaacaaaagc
gaactgaagyg
ttttttgaaa
ataagattca
gaaatacaaa
aagaaatgga
ctgaagcagg
tagctcaggt
aaaaagaaaa
ctgaaccaga
gtaataaata

taccagaggt

gaggagagac

Ccaacattct

ttatacgtga

ccaccagact

atcaccatcc

acataagtct

aattctaatc

ctggataaag

tgacacacat

aaaaatgcag

dddadddaddda

ttactgtcct

ttagagacct

tattgaaaat

tgagtactgy

gaatagacat

agtaaaacac

gtgcaaattc

gaataacctg

gttctttgaa

ggcagaatta

ggccaggtgt

tcacaaggtc

aaatacaaaa

ctgaggcagg

cactgcactc

ttagaaagat

ddacaaaccc

tgttggagac

aaaattaata

aataaacacc

catcagagaa

aattagctgyg

agaattgcgt

gacagtgcaa

ggaaaaagaa

aagaaattga

gcttaccaac

acaaagaagyg

tcctecectaa
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tagaaaaaag

aggagaaata

gtcttaacaa

acdacaaddad

gcagaataac

ttatatgtaa

aaccaggacc

aagtcaaaat

gagttgcaat

caaagaaggyg

aaatatatat

tcaaagagac

attaattaat

atcaaatgga

tcttctcatc

tcctcagcaa

aaaatcaaga

ttcctgaatg

actaatgaga

aaagggaaat

ggtggctcac
aggagatcga
aattagccag
agaatcgctt
cagcctggac
ctcaagttaa
caaagctagc
atgaaaaacc
aaaaatagag
gtcagaaatyg
cattataaac
gtgtggtggce
gaacgaggtt
gacttcatca
aaaaaaggat
atccctgaac
caaaaaaagc
gctggtacta

ctaattctat

aaattccaat

agattcttte

gagttattga

cacactgaag

cagctaacat

atggtctaaa

tattggtatc

aaatagatga

tctagtttet

catcacgtaa

gcacataaca

ttagactccc

Cttcaagaca

cctgatagat

agcccatggce

aagcaaaaga

gtaagaaatt

acttgtgggt

acaaagatat

ttatagcact

acctgtaatc

gaccatcctyg

acgtggtggc

gaacccggga

aacagagaga

cagcctagtg

ddaaadacacd

Ccttcaaaata

tgctaactag

ataaggggga

acctctatgc

aggtgcctgt

gcagtgagca

ddddacddad

aaattcctgg

aggccaatca

caaggaccaa

tttctattga

gaggccagca

49260

49320

49380

49440

49500

49560

490620

49680

49740

49800

49860

49920

49980

50040

50100

50160

50220

50280

50340

50400

50460

50520

50580

50640

50700

50760

50820

50880

50940

51000

51060

51120

51180

51240

51300

51360

51420

51480

51540
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tcatcccaat

atgatgaaca

attagaaagc

aacatatgca

atgattatct

aaaaactatc

tgacaaaccc

aaccdgacaca

ctggccaggg

gtcaaactat

gcccaaaagc

acaaaaattg

ttaccactca

ggaggtgaaa

catattcaaa

cggccatatt

cattcttcac

atataaccaa

aggctacagt

atattattga

cccttaacca

gtagtatctt

agacaatggc

CCLttataat

tCtataattct

cttagttact

CECCCLLLLE

atctctttat

gtaaacaaat

acattttctt

agaaaagcat

caggatatca

gcagattata

ctttggattt

atctgaaaat

gcttaaaaac

agtatgtagt

tttttggatt

tttttcetgec

atattttgct

accaaaattt

atgatgcaaa

ttatccacca

aatcaataaa

caataaatgc

aataaactag

acagccaacda

aaataaggat

taatcaggca

ccetgtttyge

tcettaaget

ctagcattcc

ttcacaatta

gatctctaca

tggaaaaaac

gccccaagta

agaatttgaa

ggcaatccta

aatcaaaaca

atgactttgy

gcttacttct

ttaattcaga

ttggtatgaa

atagttcacc

tgatgactgc

cacttctggt

CECttttaat

gaaagttgga

gaatgaagtt

Ccaatcatta

tactttggtt

aaatgtgatt

aagattggtc

ttttaagatt

tcataatctyg

ttttggattt

aggtgtattt

agggatactc

acctcatcac

tattgcaata
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ggcagagata
aatcctcaat
caatcaagta
tgcagttaat
agaaaaaagc
gtattgaagyg
tcgtactgaa
Ccttctctaa
agataaaaaa
agatgacatt
gataagcaac
tatacactaa
ccacaaaatg
aggagaacta
attccatgct
atttatagat
aaatctgttt
agcaaaaaga
gcatgatact
caaccctact
CLCLtattttc
aaaatagaca
tttggtgtag
tatatataat
taatgtatgg
taatggacat
ttgtgtaget
ctaaaaaaag
tccactgaat
agtgaaaaat
cacaaataaa
tctcotttaga
atttcttata
ttggaatatt
aaatgcttca
tgcagcattt
atttttgggy
aacccatgat
cttgtaatta

aaaatgcaag

caacayCcaac

aaagtactgg

ggcttcatcc

cacataggca

Cttcaataac

agcaaacctc

tgggccaaag

tcactccectat

ataaagctca

attctatatc

tatagcagtc

cadacagacad

aacaaaatac

caaaccactg

catggatagyg

tcagtgctat

taaaattcat

acaaagctgyg

ggtacaagaa

ggcaagaaac

tttgttgtga

aaaagatcat

cctgtttatyg

cacatgagta

atagcatccc

ctagttttta

gaaaagccct

tccttcocceccceca

tcagtgtggg

taagtttcaa

atattactat

atatgtaata

tgaaatgcgt

tgcattatac

gttagcattt

tttaaaatgt

tgcatgaaat

agagataatg

CCCtLLtLttct

catcatttca
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aaaaattcag

caaacagaat

cagggatgca

gaactagaaa

attgaatatc

aaaataataa

ctacaagcag

tcaacatagt

ttcaaataaa

taggaaattc

tcaggataca

gccaagagcc

ctatgaatac

ctctaagaaa

aagaatcaat

tcctattaaa

atggatccat

agacatcaaa

cagacattgc

aatattaaat

gatgagaaat

atgctatgcc

ctatgcactt

Ctttcccact

ttgtttttge

atatatctga

gatgaaggct

gagttcagtyg

attgttttga

aatggtctaa

gtgttttgta

tatacatatg

gggatgagaa

ttactggttyg

cctttcagtyg

Cctaatcttt

gttttgatac

gtgaaaagta

gaatatcata

acattggttg

gccagtatct

ccagcagcac

aggttgattc

cadddaaccdadc

tcttcatgtt

gagccatata

CCCttttcaa

attggaagtg

aagadgadgdgayg

cattgtcaaa

aaatcaatgt

aagtcacaaa

agctaactca

tcagagatga

atcattaaaa

ctattgttgg

aaaagagccc

ctatactatg

ggtttattgt

tgaatcctta

agttttgact

attcatctaa

catacattta

tgtcagaaac

tgaattgtgg

tttgtaagta

ttgaaggcaa

gcatgcccag

aaataaaagc

aatctgataa

gttaaatctyg

gaacatttca

gtgttttgga

aacatcccta

tcatgtaggt

aatttttgtg

agattttgga

attttecteg

tagttaacaa

tatcttcaca

51600

51660

51720

51780

51840

51500

51560

52020

52080

52140

52200

52260

52320

52380

52440

52500

52560

52620

52680

52740

52800

52860

52920

52980

53040

53100

53160

53220

53280

53340

53400

53460

53520

53580

53640

53700

53760

53820

53880

535940
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agcaagggaa

ctatattatt

tattatgtac

ccaacttcag

ctcatagaag

ctaaagctgt

catgtaatct

aaggataagc

tgcttcaggc

ttatttatga

ttagaggaat

actacgtagyg

Ccaatactca

catttggtgy

Cttcacccecte

tatttggatt

caaatgaaaa

gactgggtca

ggcatcacaa

gcaagagagc

ttcactatca

aagtctctcc

cagagtcaaa

ttttgttgtt

ttgggtacat

aacagttgtt

gaaacctttyg

CCLLCCttcaat

taaggaagag

tcaactccaa

cCctttccectca

ggaggttagg

ttttactacg

taagtcctga

acacatcagt

atcaaaagtyg

tggttttect

ctactgcacc

atttatccat

gaagaataaa

aagggcaaaa

aacaaataaa

aaacctttaa

gagatatttt

atgtttaaaa

gtgcttaatg

aaattgggat

agagcacggt

atatgtttta

agagaaattt

ataactccta

tgtctgcaaa

cattgcattc

ctccttattce

tccatctctt

atgatatata

tttaaaaggy

tcatggctga

atatacaggy

cgagagcagt

catgacacgt

tcatatcagt

gattatatat

agtttataaa

CCttatttcc

tcaactttta

Cttaaatttt

ttcattcaaa

atacagaaaa

tgggctatcc

cagagttatyg

aaaaaattac

agcctagatt

acataaaatg

ataaaccagc

gacacctgtc

cctcaccact

ggaattttag
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tatctcagtg
tttatgtcca
gatgataaat
caaaatgtga
gtgatcaaaa
ttacatttat
aacaaattac
ctggaaatga
atactaaaaa
actaaacaaa
gaaagcagag
tatcttgtat
tgtgaacttc
actcagtcat
aaaattagta
actgtatctc
tattagtctyg
aaatatgttt
aggtgagtga
gaacttccct
gcaggaaaac
ggggattatc
ataatacact
atatatatat
atgtcaagta
atttcatatt
tgatacatcc
atgttataaa
actattccaa
gacatttggt
ttcccagatyg
caggaggtga
aacaaagaaa
caaaccctygg
Cccttttata
aattcacagt
tgggcctccc
cagactctcc

tgattaagca

ctctgagttt

aattatctga

ggaatgaaat

cataaaatag

Ctatattctt

aatagtaaga

tttgaaataa

ttttgaggtyg

ttgggtaagt

taattctgac

ggagaagtct

Cccaacccta

tgtgtactcc

ttaagttgga

tctcecececatt

caattattaa

ttttectget

aattgactca

ggagcaaagt

ttataaaacc

tcgtccccca

ataattcaag

gtgtacgtgt

atatatggtt

gttttataag

cataccaccc

atatttataa

Jgaaaaatcat

taagaatatt

gatttagagt

gaaaatcttc

tagtgaggat

agtcaaatga

cagggtaatt

ttaataataa

ttgaaaagtc

CCCctctctcece

agccttcagt

atttagtgtc
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atcgatgtca

aaaatatttg

aatcttaagg

tcattcctac

Ctcatgtttt

atggggttta

ttetgttgtt

ttcttccaac

gaatctcaaa

tccaaaaagt

caatggttga

aattcaagtg

Cttaaacata

aatgtaggaa

atcattcaaa

acaaataaca

cctaataaag

cagtttcata

tacatcttac

atcagctcac

tgattcaatt

gtgagatttyg

aaaagtcatg

Ctcattttct

aacagtggtt

ctgatttctg

gtaatatttt

tctcacagtt

gcaataataa

tgacattaag

agtctcoctgt

aaatattaat

ccacctaaag

ccagaatccc

aaaataagca

CCtccttcecta

ttagtgagat

acactgcttg

Ctctecctata

acagcactat

CCtttcactc

aaaatgtttt

acgaaatagt

tgctgcatgt

gtttaatgga

Ctatctctaa

gacttggaat

ttatctaaga

gactcaagca

cagtatcact

tcagttggta

CCCCCctgttt

ttgtctttga

attaagagtg

agtcattaaa

acatacccga

tggctgggga
ctggcagcag
atgagactta
acctcccata
ggtggggaca
attccctttc
tcaaagtaaa
tataattaaa
ttcatcagat
aatcctgata
ataaaaatgg
gagatcgagc
tttctgtaag
ctgtgaggta
attgtctaca
tttttggtag
agtctcttca
tcttaagatg
cctatacttt
tttggatcca
tcagacaatc

taatattgtg

54000

54060

54120

54180

54240

54300

54360

54420

54480

54540

54600

54660

54720

54780

54840

549500

54960

55020

55080

55140

55200

55260

55320

55380

55440

55500

55560

55620

55680

55740

55800

55860

555920

55580

56040

56100

56160

56220

56280
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taatacttat

Ctgtcttttt

gaggcaagcc

cacatatttt

ggatgtagct

aatactaata

ttttgttgtt

tctatgaaac

ctgtggccca

ttgattgtcyg

ctatgaaaca

CtLtttcaaat

ggtcatttat

tattttccat

cacaaaagat

aaattatgtt

cagtaaagaa

aaagcaagta

ttaaaagtaa

CCCLLtttaaa

tacataggta

atgtagggct

ctcagaaaty

attgaaggtc

tatctgtaca

CCcctttgttt

attctgttta

ttaggattaa

tggaaggaaa

gcagagatct

tgtaaggaca

ggaaatatta

tattatatga

cttcacatty

tttcttgaaa

atttgaaatyg

acttattttc

taatttaaac

ttaaaaatgt

atgcataatt

gtacttgcct

tttcagattc

agtttggtcc

aattgataca

tattgagatyg

gtaaatatgg

ttttctgtag

atatgagttyg

ggttcgagga

agattatgct

tccacaggaa

tcctcecatcetyg

tatttattgc

tttatggatg

gatggcttct

ctttaagcat

ttttacagaa

tgttctacat

actaacatga

CtCtgttttac

tacaagtgtc

gccccecatcetc

tcagtccecte

ctctactgtyg

tcataactca

ttgtcattac

tccagaatag

ttctgtgtaa

aatacttggt

gtgtattaaa

cataaaaaga

gtaataaatg

actatgttag

tatgctaaca

gatgccaggt

gttcagaata

tagcaaaaat

agtccaaaag

tgtcaaagat

cagaaataca
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ttaacaattc
ttaaaacatyg
ctttcaaata
agcctggaat
cttaagtact
tgctaatcat
gaaacaaaca
gtggaaaagt
gggatggtgt
gtagttttaa
atgaagacat
tatggttcta
tatttcaagt
ctcacgtctt
atattgttcc
ttgatgatcc
attgcttcca
atatgtgcat
ctgttgctga
tttaagttgce
gtttecctget
aaaagaccta
cctectgaca
tgaccccagc
gccagactat
ctccacatag
caaatattgt
gattacacaa
gagaatacta
tatagtatca
ttacagtaga
atacagcaaa
tacctgctat
taaacaacag
ttagaagcaa
cgaaaattaa
ggagagtaat
aaccagctga
acacctgcaa

aatgaaagta

gLCttcCctttt
aatctaagaa
atttttaaat
gtgtttatgt
ttccttgate
tttttgtaag
aattcagcgg
tttatgatcc
ttgagctagc
gaaagtatgc
acagtgtatc
ttaatctcct
gatccaatat
ataatataaa
ttttcttgaa
caatttctat
agttcagtga
atgtgtgtat
actagctttg
tggatacatg
gttttetgte
ctttcgacat
tttgatcagt
tgtttccagt
tCtatttttca
agctccttat
gaagccatta
gtacaacaca
aggtaatttt
tgatataaat
tgatgtagaa
aattaatggg
aactgctata
gtgtaaagaa
tggggaaatg
tattcacaag
atatacatta
aaatatcggt
agaaacatgg

atgtgatgtt
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tatccaaatg

tgcaatgttc

aatatttgtt

atcataatat

catcactgac

ctatccctat

ctatccactg

aatgtttaaa

caattccata

tgacaaaatc

atttggtatg

aaatataatg

tctgtttatg

aatataaata

ctatagagca

ttcagattca

gagactccag

gtgtgtgtat

ggaatttectt

gacagaacgt

CCttccactct

tctgagtggce

tacaaaatac

Cttatttctt

aagcatgatt

ttccacttcc

attttggaaa

atttgaacaa

tttaaagtat

atcaaatccc

ataggcttgg

gaaagattac

aaagtaaatt

ttatttagta

atgcaatcag

aaaaattaag

taaaaatatt

aagaaacaag

caaaatattg

atttttataa

caagattgtc

tgcattctta

atatcatata

tagccattta

caatcttact

aagagatatg

tatcacagtg

tatcacctca

gtgctccoctt

tacagtattt

Ctacccecttcece

ggctatctta

tctataaatg

ccttgtaaaa

gtgccattag

CCCLCLttcCctyg

gactttgaca

atatatttat

gctgttttet

gcaggtttgt

agcacgtcct

aattgtgccyg

tctgcttaac

gcttttteag

CCctttctacc

atctggcaaa

tgttaaacat

aattttaaga

aattttgagg

caggagctga

tgatctataa

CCcaaccataa

cagaatcgca

aaaatggaaa

atttgagacc

aaagttgaaa

ttttgaaaat

acaaataatt

cagttcacta

cacattaata

56340

56400

56460

56520

56580

56640

56700

56760

56820

56880

56940

57000

57060

57120

57180

57240

57300

57360

57420

57480

57540

57600

57660

57720

57780

57840

57900

57960

58020

58080

58140

58200

58260

58320

58380

58440

58500

58560

58620

58680
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acaatttaaa

tgcttttetyg

ctaatgtgtt

gattatttct

gaagtataaa

ttactaaaaa

agaaatacaa

aaattgtaaa

attaatgaat

CattCttttc

cattttaagy

ddadddaddaaddd

aggacactta

Cattttctgt

gaaacacctg

atgttgaatt

Cttcttgtat

aagagaagtyg

cgtgtgtgtyg

aacccattgc

tgctaacagy

tgccaaatac

CCattttcct

ctaaaacttt

tctacaaaat

acattttgta

ttttagtaaa

CCLCcCcttattg

tcagtaactc

attcttatta

gagtgtttga

gttgtgttca

taaatattta

ttgatattac

atttgtatat

tttccattty

ataagatttt

atgttaaaat

tttacgaatt

ccttggtttyg

atagcattat

caagagctgt

taggaaaaag

attataatag

atttgatatt

cataatagaa

tataatttga

tattataata

aattctttat

agatcccaaa

tgttttetec

ttgtttggca

aagtgatagt

agcagtgctt

tctcaaccaa

cacttcttgc

tgtgtgtgty

gccacatgag

atcttattga

tattctgtgt

ataaatgtta

tttgtcggca

ctagtgtgaa

ggggctgtta

taaagattca

actaaattcat

taatgatttt

attgttgaag

taataacaac

taaatagcag

taataggttt

taatttgcca

ttcagtgagt

ctgggttgat

cacatacaac

aaagatgtca

ttacaattga

CCLCLttcaatt
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cccattgetg
gaattatttt
cacagagtcc
tctcaatttt
caagtaattc
caccaatttg
gatacttaga
ttaattttta
attgtgctat
aatttttata
caccatgtat
ctctgacaaa
cactcagctt
aaagatacac
tgcacataat
aactttgaaa
cccatcaaag
tctgtgtgty
Cttttgtact
aattatcctt
tCcatttacc
aaaatagctc
aggtgcagtt
tttaggcaag
ccctacccaa
gaacagtaat
gaaaagcaag
tctcagttaa
tattcagagc
cccaacactc
gtatccaaat
agctttaaaa
ggcatcttac
agattgctag
cagttaatta
tgtttctgty
tagctatgta
catttgaaca

aatacagtga

tagctggtac
agcctttttyg
tgtgctttga
ggaaaagaaa
aaaataacct
aacattttat
ataaaatatg
tttaacaaat
cctcagggaa
tgtgagtaaa
cctataaaac
atgcctcatg
ccocettectt
tctgttccct
agtaaattct
tctaaggaag
aatataagac
tgtgtgcacyg
tgtagcaatt
cattcgattg
tttatactat
aaatccaaat
gaaagaacaa
ttatttaact
cttgcagaat
tggcacatag
aagtaaatta
ttaaattgtyg
ttgctgataa
cttttagaat
attgttgaaa
ataaaaggaa
taaacattag
gatacctaag
tgccaatgta
cttttataag
tgttattgtt
acagtgattt

gccctcectcta
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actgaagcat

aaaaagatag

catagtattt

ggﬂtgﬂﬂtgg

aatgcctaag

aatcctaaca

aagtaagcaa

acaggaaaaa

tattggaaga

aaagtcaaca

tggttttctt

gtttgaattg

tagtatttct

atatgatact

gactaagtaa

agacatgact

gttaacacag

cacgcgcacyg

ctttgtgaat

tctcaactgt

cacagaatct

tatgggagtt

tatcaatctc

catgatcctt

tgctctgaaa

gaaatgatca

atgaacaaga

aaataattgg

actttcaatt

gtaagttctyg

gacttaagta

tattattagt

caagtcatct

gtgaagaaaa

aataaaaatc

cctgagcagt

cttaatttge

gaactgcaca

tccatagatt

atgctctcca

atacatattg

ccacttecttg

agaaagattt

agaagagaaa

atggattatt

aaaggttgta

ctttaaggga

attgttttecc

ataagaaata

Cttgtattta

tggtttgttt

atatttgttt

tacaaattct

attaaactga

ttatcctget

gatacagaga

cgcgcattta

ttgattccga

ttatcggagt

gaattcatga

taagttgttc

ctatttcact

tgttatctca

attaaaaatc

ctaaatgctc

tgattcatgc

tatattaaat

atattgaatc

taaaagcagyg

atcaccatct

tatcacttgg

Cattttaata

tcttgectat

actattattt

atagtatttt

atattacaga

ggtccactta

Ccacattagc

58740

58800

58860

58920

58980

59040

59100

59160

590220

590280

590340

59400

59460

59520

59580

59640

59700

59760

59820

59880

59540

60000

60060

60120

60180

60240

60300

60360

60420

60480

60540

60600

60660

60720

60780

60840

60200

60960

61020
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dadCcaaacac

tgaggcagag

actgcactcc

acagtattga

atatggaaaa

atgttagcat

aaatctagaa

agcatctttc

caagcttgaa

aagagaatta

gttccacaaa

actaagatgt

aagggagatc

gagcaagtta

aaaatcactt

ccgagagatc

aggactcgtc

ccacgacagyg

attcccacct

gtaacaaacc

aaattccaca

agtatgcaca

ttcagtttty

tCtatattcat

ttctggaaayg

aaaagaaaat

tcactgtgga

atgtagtaag

ttattttgag

aagatccaga

aatcattgtt

tacttatgta

atttatttat

acagttggat

agaatgagat

aaagggtcgg

gtagcagcat

actctgtctc

ttgggctcaa

caccatgccc

agatggaaaa

gaattgcttg

agcctgegcea

aggactaaaa

CCCCLttattt

tgcatacata

caaaagtatt

Ctttagcttt

tctgagaaac

tagaaactta

cattttctat

Jgaaagggdgga

agatgtggct

atccagaaag

gaaacgatat

aatttaattt

atttacatta

ccetggtgtyg

atgagtgaga

tgcacgttgt

aaggagdgaygy

aattttggtyg

ttctgaaatt

CCCLCLLLCLC

agcatttatt

atgactcctt

aaaaatattg

tgatagttgt

tatctttgtt

aagccatgac

atattctggt

tacacagaac

CCCLLttccct

CCCLCttcCctgc

agatcattgyg

gcttgggagt

atttttatcc

ccaggctaga

ccaatcttcc

agctaatatt

7S

ttcagtatta
agctcaggtyg
acagagcaag
cccacatata
tgccaaatta
aaatgatttc
ttaactgagt
gatatattag
tcagatgtag
aaaaaaaact
ttLtatataat
ttaagcatgt
tcagattcca
tcatatcagy
aattttaagt
gtttggtagt
ggtatacctc
tgatgttccc
taacgggtgc
gcacatgtac
gccgactttt
tagagggtdgg
CCLtattttct
agcccaatag
gatccattag
tctgtaatat
tagttgattt
attgtttctt
ctgattataa
aaaaaataaa
gtgtataatt
ccaaacatct
aatgttgata
caaacattga
acagccagaa
aagagcatct
atcccceccacc
gttcagttgt
tgcagcagcc

tgtacgttca

ttcactgtaa

tttaaggcta

actccatctc

tggagggctyg

aatcttttat

attaaaaata

aaattcattt

aacttttatc

ctaatgaaaa

gttacattcc

tgcctatcectce

ggtaagagtt

catacacagc

ctccaagaac

aacttttaga

Ctgttcattctt

ccaatgctat

caccctgtgt

agcacaccada

cctcgaactt

cacatacatg

tcctgaaace

gggtagaaac

tattaagaat

ggttaccaga

cactttttct

cttgcaagca

catataatgt

aagaatataa

aatctccecceca

ttagctectt

ctctatatat

tttagatatt

ctgtccccayg

atggccctaa

tccaagcagy

CCCCCLLCCt

gcaattttag

tccaaagaag

tttgtagcga
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tcccoccaggta

tactgagcta

ttaagaaaac

actattcttg

tttcaagctt

tctaaaagta

atgtggaaaa

acagaatgat

actaatgaaa

atttggacta

attgtcttaa

atactggggg

tacatttcct

gctgtactta

cttaaatctg

tcaccctgtt

ccttcoccocceccece

ccaagtgttce

catggcacat

aaaagtataa

tgtcctectt

aatccecegga

atattttcat

gatgaatgat

caggcctttt

Cctaattatt

aatagaaaat

aatatgattt

atttatttta

attttatcag

CCctatttta

aatgtatata

Ctatttcctc

gttgatctte

CELCECLCtcCt

ttgactggat

ttcctaagag

ctcactgcag

ctaggactac

cagggtgtcc

ctcaggaagc

tgattaagcc

aaaataaaat

Ctatttttaa

acatttgaaa

ggatggacat

aatctcaaca

gctcactcta

aatataaagt

ctagccatgt

caacatgaag

aagctaaccc

cactgaggca

aaccattctg

gatcattata

aattccacag

Ccaccccacce

tcattgttca

gtatacatgt

taataaaaaa

gcaggacttyg

gataactaaa

gaagttataa

caactcatgt

tataggtaag

Cttatttttt

Ctcaaaatat

ttgcatatct

gaaaatatag

aaaaatataa

aatatatttt

ataaatatat

ctaaatcctg

taaatattgc

agggattatc

cagatcacca

acagggtccc

cctcagactt

agtcacatgc

ctatgttgcg

61080

61140

61200

61260

61320

61380

61440

61500

61560

61620

61680

61740

61800

61860

61920

61580

62040

62100

62160

62220

62280

62340

62400

62460

62520

62580

62640

62700

62760

62820

62880

62940

63000

63060

63120

63180

63240

63300

63360

63420

76



caggctcgtc

gggattacag

CCLLCTLCLCE

gccttggtca

gtattctaac

ttggctgatc

tgatatatta

ttgatctctc

tatttctaaa

ttactatcat

aaaatataat

agttcagttyg

gagtgctctt

atcaacaggc

ccaggaattt

ggagaagtga

ttgagtgaag

cactcagaaa

aagttgaata

Ccttctcect

aaatttaact

cattatcagyg

atgtcagaga

ctacctggcec

caaatcacac

tatataaaag

aatagccata

agttatgcett

ataattttat

ttttgtaaag

ttaagggttc

cattcattca

tgaaataatt

accctgtatt

agttttgcgy

cagaaacagg

cttagcaccc

cctgtetgcea

ctttgcagac

tagaactcct

gcatgagcta

ctgtgggcta

catggaacat

atggtagtgt

acaagcaaga

aaaaatcagc

agacctcagt

catcagaaaa

cattgttagt

taattactat

acaggtggcet

gtgtttctct

atgtcatcta

atgatgctct

agagacagat

tagcctaaga

gaatcgtaat

ttatatatag

atggattaaa

cagtattaaa

gaatcaagtc

gcacactggyg

agcctgggcet

ttttagtaaa

gctatagtat

tgaagaaaat

ttgcattttc

cacacatggc

acaatcatac

aaatatatta

catgagggta

taaaatctct

attatttacc

agcgctaagy

ggtagagggyg

aagcatcctc

agcattcagc

agccttecct
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ggcctcaagc
ctgcttcectygg
ttacatgaac
tacaaaattg
gactttttaa
ctgtaatgat
agttacttgt
tCccecttcectcet
attgcaagta
tttgtagcac
agatttcata
tgttcaaatt
tgtatatcat
tgctccaagce
gtttgatatt
ttatgttgca
ggatttttta
gggtatattyg
ttatgtgagt
actgaatttc
tctaaggaga
taatctattc
gaatatgcac
gagaggatca
tgttatcact
aaaatatatg
aacatttcta
ttgaatttta
tgtatccttt
catgtgtaat
tcactgtggc
ggattcaggy
aacaggtgat
ttttacagat
agttaaaaga
aatgaatgtt
ttacaagcac
ctaaggagca

ctgctgtcety

aatcctcecceca

ccttatttac

tgtcatagcc

tttttgatga

dddaddacad

tacaattgtyg

cgtgtgcctt

gtgaaatact

aacattaaat

tgaaccactt

taatagtctt

gttataggaa

ttgggcacct

agccacaaca

gaaagcaaag

gccttcacag

gagaatccgt

ataaatttta

gtttatatat

ataattataa

atggcctaat

atgtcacttc

aagattatcc

ctatctcagc

ctatagcata

tatagtaatt

atatctttygg

Cgtttattta

acatgttttg

tttcagggac

tgtagtttgc

tccatttcat

tatgtaaacc

aagaaaactyg

aaaatgaaaa

ccaagaatag

ccagctcaca

ccecttataaa

gccagttgcet
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ccttggectce

atctttacta

cattctataa

ttcttcaaac

dddadaaaaccda

ctataatata

gagacaaatc

aatatcaact

accaagaatg

Caatttattt

cagagatgat

tatgcaatcc

aataaacagc

agtatgcagg

tggacccttce

tgcaggcagc

attgaatttg

aaattggtat

gtgtgtgttt

gaggttattc

atagtaaaac

acacagaaga

caagccagag

acactatttg

agaaataatt

aaatgaacac

atgccccatyg

CCCLttcctcet

gcattatgta

Ctgatttttt

catattttge

Ctaattatca

acactagatt

aggtttaaag

atgggcttag

ggtcaactgc

gcccatcetgt

actccctcga

cccttgcaat

cctaatatat

tggagtttgt

aacatttcct

Cctatattaa

caatagaggyg

gggggtagca

atttagttac

gtgtagagtt

attgctgtygg

gtttgaaata

tgaacttgga

aggaattgca

aaacgatttt

ggagtcattc

caaggcctgyg

tgcagagact

tgtggtatgt

atttgaaata

atattgttta

tgaagtggaa

tctcatcectygyg

aaacatcagt

gcctcacggc

ggaaatggat

attttttatt

ttgtgaacct

tactaatgac

gtcattattt

tttttgaact

tcattgactt

tgatatagag

tgacttatcc

tttetgttge

aaattgatta

ctggcaggaa

aaatggctca

aaccaagcat

gtcccectgect

gtgtctcccc

63480

63540

63600

63660

63720

63780

63840

63900

63960

64020

64080

64140

64200

64260

64320

64380

64440

64500

64560

64620

64680

64740

64800

64860

64920

64980

65040

65100

65160

65220

65280

65340

65400

65460

65520

65580

65640

65700

65760

78



CtLtctctaa

Ctttactacc

atgggcagat

Cctttaacta

catgaactaa

Catttttaat

tcaagaaaaa

CCCCCLELtCLcCt

ggctcaagca

catgccttac

ctgatcgtga

aatacatgag

cttggacttt

ttctceccaagt

ggcatttata

tttaaagtat

atgttcccta

tatgctaact

tttgcttegy

aatggagtag

atatttttcc

agatggagtc

aacctccacc

caggtgtgtg

ttagccagga

gctggaataa

ataaaaagta

accatccaga

aaatacacac

acttttaatt

Cttttacaaa

aaactccaca

ccactattct

taattggaat

ttgtgaaata

tttgcagcat

dadacadcaadda

gctggcagaa

gttcattcat

Cctattctct

ataaatatgc

tgcacgtcag

gtttgtttte

ttggaaaaag

atcaaagtat

Ccctcttatt

tcactggctyg

CCatttattt

atcctcecceccecac

tcattttaaa

actggccaca

ccactatgcc

aaactgcatyg

aatttgattt

tttgttgaat

aaattttaaa

atggttcatc

ttacctaaag

aattttgaaa

taaatgaaca

tctgctaatt

ttgctcetgtt

tceceeggtte

ccaccatgcc

tggtctcgat

caggcgtgag

ggaagcttaa

gatgaatacc

aatacttcga

aacatataca

atgaacacac

agcccectcatc

cctgttcectaa

cacgtagtac

cattagtagt

ttactgattt

agttactgaa

gcaggctgca

tttcagtgtt

ccttagtaga
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ctttctaaac
cctcacagtt
tgaatcccac
attgaaggtg
tatactcatc
tccagecttt
CCLCctttct
atttattgtc
ctcagcctygce
aaaaattttg
agcaatcctce
cagcctcectt
ctgaataaca
tCLtaaaattt
CCCLLtttgtc
tttgatataa
tgaattccat
taggggaata
aatagaaaat
tattttagga
tttattacta
gcccagecty
aagatattct
cagctaattt
ctcttgacct
ccaccgegcc
gtaccatttt
gtcaacattt
atgaaaaatg
tacataaaat
tggtcattca
acatcccctt
attctaaata
Ctgtattttctt
gtgctagtaa
ctgtgatgca
tgtgcagtct
gcacaccact
gtagatttat

Cttttagatt

tcattactgt

gttgaccatg

cgataagcat

actcttcatyg

tatgaggtgt

tacccatatt

CCCCtCCcLttE

aaagtctggc

caagtagcag

tagagacagyg

ttgtctcagy

ggctacttct

gagctctaga

cagtcttttt

atatgttaaa

acaaaaagat

tgtttcaaag

tttgcagagy

gtggtaatac

aaaaatgctt

aaataaaatg

gagtgcagtyg

gctgcectage

Ctgtattttct

ccttatcectgc

tggccaaaat

ataaccctct

tggtagtaat

aaatcatgct

gtacaagtct

gcatcaagat

tacatcacta

atgtctagtt

gtgtttggcet

atcagctcta

aatattccca

gaaagdggaay

ggacactccc

cagttgtata

ttctcecagtt
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cttggtatta

acaactttct

taggccatac

tcagaatttg

gttctagaaa

tgcctttgaa

CCCCCCLttcCct

tttgtcacct

aagctacaaa

gtcttgccat

ctcccaaagc

taatctgtag

agataaaaat

aaattggggg

aatatgtgca

agggccatag

taattaattc

gaactttgta

tgtctccaat

gtaatattta

CCCCCCCLCLEL

gcacgatttc

ctcctgagta

agtagaggca

ctgtctcggce

gcttattttt

gtcctttecc

tatttgagac

atgcctttat

taagtgtaca

caagagacag

tctttcatge

ttgctgtttt

tgttteccta

aagaagdgddd

accatggcag

gccacaattyg

tgtcttteca

aatgtttcac

cttggctatt

aggtaaattc

caddadadcada

tatacttcct

tagaaacaaa

aaaattaaaa

aaatacttag

CCCCCtCtCttL

caaaccgctyg

caccagccac

gttgcccagy

cctgggaata

acatagcatt

tCctaacttat

tggttacata

ctttattgta

ataaataaga

Ccattctcct

gacagatttc

gtaatgatga

aataaaatat

tttttttgtyg

ggctcactgc

gcagggacta

gagtttcatyg

ctcccaaagt

atacagaagt

Ctaacatatc

atttttcttc

ttttaagaaa

gcttgatgag

ggtatcaaca

tgacggatat

gaaatttctyg

ggaactatgc

aaagccttgg

atatcaagga

ccttttgtaa

tgtagcaata

aatttattta

agaaattgta

65820

65880

65940

66000

66060

66120

66180

66240

66300

66360

66420

66480

66540

66600

66660

66720

66780

66840

66900

66960

67020

67080

67140

67200

67260

67320

67380

67440

67500

67560

67620

67680

67740

67800

67860

67920

67980

68040

68100

68160

80



cttcagtgaa

tttatctaga

taaggttttt

cttgccaacc

tgcttctaat

tgggtattct

Ctttataatt

Ctatcatttt

cataaaatga

aaacatttca

Cttaaaacaaa

cttacaatga

cagcaadaaac

attcaataca

ACCtLCCLttcCa

gttataatgt

agtcagtaac

Cttaccattc

cagtgatcag

catgtgacgt

aacaggaaaa

gtaagaagat

tgagtgggtt

atgttatgta

agataagact

aggcgaatat

tgttgtttcc

aatatttagyg

attgtgatgc

agctgtataa

tatttatatg

gctcactcct

gagttccaga

tatctgggty

atagctcaca

gcctgggtga

agattactca

agaaatgttt

atgttattta

ctttettgtyg

agtcataggt

atgtactatt

aactggtatt

ttgtactctt

gcctttttet

Cattttattc

gtcactttat

ggtatttcat

tttgacattc

CtCLtttacg

tttggcttag

catacttcaa

ttacatgaga

actgttggcet

tcaataggtt

tcgcatatgce

ccagaaaagyg

CtLtttgatt

ggtatagcca

acatgacaaa

attttaaata

tgcagaattc

cctgaaccat

gaatatgttc

gcatattcca

tttgtgggaa

taattaaacc

gtactgttca

attgagtagt

cactgtgact

acgatcctag

ccagcectggy

tggtggﬂttg

cctggaaggt

cagagtgaga

taattataaa

gttggacaga

aaatgcttaa
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catatctttt
atgtatatgt
cataccagaa
ttactgatga
CECLCLtLttgc
CCLLtatttg
aataatgcag
agtatttata
CCLttattcat
tagttgtctt
tgtacctgat
gatttttcaa
gtactcatac
tactcaacac
aatgtaagtg
aggtatatga
aaatatgggc
ctcttctcaa
ctgttttgtt
taagaattct
ggtgtaggtt
atataaaagc
tgtgggaaaa
aagattgcaa
tatcacagta
accatctagg
agcctacttt
cattagttaa
gaagaatatt
tgagttcacc
ggaatatgga
cactttggga
cagcatggtg
cgcctatagt
tggagctgca
ccectgtetea
ttaaatatat
ccattgaagt

cagtatttaa

ggaggtcata
tcagctttag
gagtatgtgg
caactaaaat
actgaccaag
taggagtttt
aattttacat
aaatatattt
atcaaaattc
CCcactttct
tcacatgaga
ctttatgatg
aatcattttyg
tttataacaa
ttctgggatg
atcatacata
aaattgttcc
agttaccaat
tgtgtgtgtyg
ttagacccat
tccatcaaga
caaagaaaat
aaatattata
gaccatttag
acagatatca
ggagtatcct
tacccttaaa
aataagttta
gactattcaa
ttttgagttt
aaagaagtta
ggctgaggtyg
aaaccctatc
cccagctact
gtaagcctga
aaaaaaaaaa
tagacttaca
acctaaaata

ttaactatgt
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tgtatgtatt

tagaaacttt

aattccagtt

ggagcagctt

tgttttgtec

tgtatatatt

gagcatataa

ataatatttt

ttatcaaata

tggtaatatc

atttaataga

ctgcataagt

cttttcegett

aataggcttt

tttaacttag

cctgatttta

attttgeccte

ggtctaggtc

tgtcagtgga

aagaacatct

tcagaggtat

taaatccagt

ggtgaaatcc

tgagttgata

gagtccctgy

caaagacttt

atatttaaag

agcatattta

tgaaactttt

taaattcaaa

aaatcgggcc

ggcagattgc

tctacaaaaa

ggggaggctyg

gtgcaagcca

ddadadaddddada

aaaattaatt

ttaatagaat

aaaataagac

tttgtgggta

tagagtttte

tctetetgtt

ttcatgtggt

cattttecget

atgactataa

aagatctatc

aaagaataga

agtgatttac

acatgagtac

tgctccectta

gatatacatt

tttgaacagt

gtattagatyg

gcgaggctaa

aatttatctc

atttgtaatc

ttttcaaagyg

acaactgaac

gttcttacca

tttgacctat

gatataaccc

aaactgaaac

tggtgactac

Ccaatatctt

gtggtaacac

taaacataga

gtatttcaaa

ttttaatgta

gtacttacgyg

aggcacactg

ttgagctcag

atagaaacat

aggtgagagyg

ccgcactcca

aaagaagtta

ttaagtactt

acatttataa

gaagactatg

68220

68280

68340

68400

68460

68520

68580

68640

68700

68760

68820

68880

68940

69000

69060

69120

69180

69240

69300

69360

69420

69480

69540

69600

69660

69720

69780

69840

69900

69960

70020

70080

70140

70200

70260

70320

70380

70440

70500

32



agatatcctyg

agaccagctt

acagaaacat

ccectgaacag

tatagatatt

ataggttggg

tttgtttgty

cttgccctca

atgttacagt

CLLttggggy

agctaaagaa

ttaaagtaaa

ccgtcagtgc

CCCLCcLtcttct

tcteetttge

ctcectttgy

gtaccatcta

tgggaataca

tgtgtaagaa

ctccaaaagc

acacagaggc

agcctagatt

aataaaagaa

ctaaacactt

Cttctcceccectt

gtctattagc

aaatttactt

gtacctgaat

ttgactattt

catcttttcc

CCLCLttatca

Ccttctacctt

gactcagctt

gcattacatg

aggattaact

aatggagcac

cattgtcatt

accaccatta

cgtatagaat

gattcccttce

taagttattg

ggtctgggag

agaggtgtga

agatttaccc

aactaaaadgt

ctagttaact

gcttaagaat

ttcctgtaaa

gctgcagaga

cctgctecca

cagggttttt

actctgaaga

agacactcag

agactgtatyg

cagccctgcec

ccetgetett

tatctggcca

gctaggccgc

ctaataacat

ctcctataca

tctagcagag

actgaaccat

taaattattt

ctgatcttga

gagattcagc

tcaagcttca

tgtgcctccc

aaatgatgac

tactcataac

ttgtaaacct

agatgtacaa

gaaaacctca

tggagaatat

agtggctagc

agaaagcaga

Cccttcaatt

tctacatttyg

ctccecectetcet

cctgaataat

tgccatcaca
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ttaaaattta
accctaaccc
agtgggaaat
acatatctat
atcccttatyg
gcagcaggag
gactttaagt
cccacaacct
CtCtgtttat
acaaagatat
ttaaatgtag
gttttctgty
agagtttaac
acaccattgt
CCLLtttacca
tCcattctat
caactggcta
atgtctcagt
atgagaggaa
attttccect
gatgcagagg
tgctaggagc
ttttaactga
ctgagacctyg
attaaatatyg
catagtgaaa
caataccaac
accactcttc
cagcagctac
ttacctttac
atctttgcaa
tgccccectggt
ttttgccaayg
tagcttctac
ataaagcaag
tataatctcc
gcttctgtga
CCLLtgctta
taagctttcc

tatgaaaact

ttagatttet
agcggcagcta
caggggtctc
taacagcaag
ggaaatgaag
catattctta
ggttttccac
tccagettgy
ggccagtttt
atatatatat
cttcaatcag
tataaacctyg
aaagttaatt
cctcectgaaac
gacctttaaa
agtgtctctt
gagttcacca
ctcccttaaa
gtgatgtatg
CCCLtttgttt
ccectggagaa
gatcaataac
atggattgat
catttttttc
taattactta
gataagttgc
ccaacctatt
acagcagttc
ctctacttag
Cctatttttc
aatctcatac
cactgtgaaa
gtgttgaatt
ctcacatatyg
tgcccagaga
aagatcttga
gacattcttg
agctaactgyg
agcctcatcet

ggatacattg
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aaatagagta

gaggaattaa

acagccttca

ccagtcatta

ggacyggycccda

aggcacagat

cctgggcagg

gcgttagggc

ggggccagtt

atatatatgg

ttaaatattg

tcctcaagga

gctaattcct

tgactggcgt

tgttggagtg

gaggtgattt

aacacatttc

ggtaggggtyg

tcccecttceccaa

accctaatgg

tgatacagcc

acccaaataa

ttggtacaga

gtatttgttg

attgaggtct

tctacaaccc

gccagacttc

aggctaaaat

tcctaaaagyg

tctgctaaac

aaatctagtc

tggatgaaga

caagtttaaa

aattgactaa

ggagcagaaa

ttactgcatt

tgtctttata

aattggttta

ctaattcact

aacttcaaat

agatatgccg

agatacacac

gagctgagag

gcattgttte

aattaaagga

cgctcatget

ccaggtgttce

cattatgaac

tatggccaga

aatatcaaga

attataaaaa

tataaaaaaa

tcattaacac

cccttctcag

ttccagggcet

caaactccaa

cctattgtte

Ccctcattat

gcttatcccc

tttctgaaac

agacagaaag

actttatagc

agctggtgca

tccacttaga

ccaactggaa

actgcccaac

CCtCCCtgtC

cctgtcactc

gaaaaaaagt

aaagtttaaa

ttgcgatgaa

gtagatatct

gtgactggaa

caaagaaagc

caatattaga

tcctgagacce

ataagcccct

Ctttatctac

agtactcccc

ggtttctaga

70560

70620

70680

70740

70800

70860

70920

70980

71040

71100

71160

T1220

71280

71340

71400

71460

71520

71580

71640

71700

71760

71820

71880

71940

72000

72060

72120

72180

72240

72300

72360

72420

72480

72540

72600

72660

T2720

727780

72840

72900

34



atattgttgg

attcgctgcec

atcacccttg

tgtgctgtca

ttgaaagatt

tgaatgcctc

aggaagaaat

atcttatttt

gLttatttct

ggaaadgdaay

ccccaagttt

tcttetatge

gcaacttaaa

aggataaata

tatatcttgt

Ccaaccacag

tttctcagcea

ttactaagaa

ctttgtaaga

aggattggcet

CCCLCLLLCLC

ttgatctgtc

gttgtgtaga

cagtcaaaac

CCtcCcaatttt

tcgagcettty

taagtgggygy

actcagaaac

tacactctgt

tatttaaaaa

tattgtatat

aaatatatat

tctaaggatt

gaaagtgaga

ttgccaagat

atctactatt

atatttagca

gtttaagaga

taatgttata

ctattttgtyg

acttagcttt

cattggactt

tagtactcta

CECttcctca

aagtatacta

acatgaaaga

aattgtttaa

cagcacattc

gaattgtaat

Ctattttgtt

tcctttggtt

atttttgtta

gttggagata

aatggactct

agcecgggdye

ctgtgactat

ataacatgaa

gaaagacctc

tatccacctg

caattgttga

ctgttccagt

agaaaagttt

atattttgag

taaaaatttt

tcctagetga

aacagcttat

aagaaaggat

tcattaaaat

tatattatat

ataaaatata

tLtaaaatatt

tctccactgc

gttgcaacat

atcctgtgat

CCctctattt

cttatcacca

atgttgggcet

ataactaaca
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atattaggat
ctggaaatgt
atttggacct
tctacccatc
ttagactgac
cacgatttga
agaaactgtg
gtttcaaatyg
tttgcatatt
aatcagctct
ctcacaatta
agaaattttt
aagttgctct
acggaatttt
ttggagatta
tgagccaagt
agtactttca
aacaagctct
CLtacccttc
actctgacat
taatttggtt
Ccttcecttce
caaggggcat
aagttaaatt
tatctttaaa
gctcacagga
ctctgaggygy
tttaagtggg
atatatatat
tatatataaa
tattatattt
atatatatat
tgataatcac
agttccagac
aacttagctt
cttgggaaag
CLttattata
aggaatcaga

cttattgett

ttaaaaaaat

tttagtcatg

tctgcaggaa

tgtaatgaca

gcaaaggcag

cctacagttyg

ctagccectgc

atctttgtygg

ttattaccca

tcacaccctt

agtctatact

ctgggatgga

CECtttctaa

ctcttagtgt

taataataat

ggttttatat

taatacgtat

ttgagcctgt

aggagtagca

aatcatatat

cattatttct

cagagcagga

tctcoccggaaa

tggattagaa

aaatgtgttt

aaaggaatgt

gcaagctggt

aaccaggagt

Ctttatatat

atatatatta

tatatacata

atgaatttaa

aagagaacaa

tccagaagaa

ctgcttagag

ctgtctgatt

Ctattatata

ccagtggttt

atttgctetyg
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ctgtctcatt

cattagggct

gatattttta

tgaaggacat

gaatgatgcc

tatgtctatt

caattattat

tatactggct

tcagcaataa

ALCCCLCLEC

acttagaaaa

tttaaagttyg

tagcaattat

tattgctgece

gaatactagc

acattgcctt

aactttagag

aagattacta

ggaaaagtat

gaaatgatac

tgtccttect

aagtcaaagg

gactgaaaca

gtctetttet

Ctcaaatttt

tttcagatct

aagagggtcc

CCctcttcaa

tatatattta

tattttatat

tatattatat

aaagtagtcc

actgagtctc

aagggttcac

tgcttaggcec

ccatctgtgt

ttattcaact

aatgcactga

tgttgggact

tgcttgtgat

cgtctcaaat

Ctccatcttt

gaaatcatta

caattaattc

tgtcaaatga

tttagcagat

catttgttta

aagacaagaa

cctaatattt

taagattaaa

aacatctatt

gttgggctag

tccattcttce

Ctaatattta

atttactcct

gtattttgag

gctaggacag

gctattcaac

tgatatcagc

catgagtaat

aaaggaggaa

ttatgctaac

ataatttttt

atcaaaaagc

cagatctgaa

catttgaaaa

aataatcctt

aatatatatt

acatatatta

tgtatatata

tttcacaagyg

tagataggga

gtgccacgga

tatatctcct

ttctatetgg

ggattttgtg

aaagacataa

atgcttaatg

72960

73020

73080

73140

73200

73260

73320

73380

73440

73500

73560

73620

73680

73740

73800

73860

73920

73980

74040

74100

74160

74220

74280

74340

74400

74460

74520

74580

74640

747700

747760

74820

74880

749540

75000

75060

75120

75180

75240

86



ctttacatgyg

atctatgtga

tggtgtatgt

tcagatgaat

ccattattaa

tcagtaaaaa

gctaacacag

atacagtgaa

aagattctta

aattaaagag

tacacaaatg

cattcaatca

ttgcgctacy

Ctcttagttt

gtcatagccc

ctttaaaaaa

Cttgtattta

acaatagatt

tcttggggca

ttctagtett

tatagtcaac

tgtacccaat

gtaactatcc

aaataaatga

aatgtttgtc

cctcaaataa

ccacctgttc

tatatatctc

acacatatgt

tggtataata

gtttccagga

aaatggcata

ttatcagttt

aatctctaga

ctatattttt

ttccaaacgt

agggtcgaat

tatcaagcag

CLLtatttccc

tctgagtacc

aatgttgaga

taaaaattta

gggatcattg

gttgctattt

CCattattac

ggaatatcca

ctgagtgatyg

atgggaatca

aaagggcaga

acttggggtc

gagtatgtta

aaactgcaca

tcatatttca

gtatttgcat

aatatatgga

gtttttaaaa

aaaaaaatct

gctagtgatyg

agcatggtga

gtatatatac

ctgttgtget

aaccatcccce

ttetgctetce

gaacatgaaa

Cttcacctaa

tgatctccag

tggtaccata

caattccctg

atatgtatat

tcacctgtca

accccaaada

gttatattgt

aaagtggcat

ttacttatac

tatttgtatctt

Ctttaattca

gtacacacac

tgtgtgttta

tccaatggat

tgtacttcct
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attactgaag
gtttggtaac
gtgtgcttty
ctacaagtca
tattaatttt
tagcctagac
ccectteatte
gtgagaagag
gtacttttct
atcgatgttt
ttgacagagg
ccaaaaacct
acaggtagca
tttctgggta
gttctataac
actttttaaa

ttgtgetttt

aatgatgggyg
tcgatgtggyg
ttaatttcat
attaaatact
acctcaccct
tacctccatg
tgtttgtett
aataataaaa
gtccattcat
cccatctgtg
tgataccgag
atatacatat
ctcagtagct
tactgaaatc
ttctetgact
agtatttgca
tacttaatac
aCttttttatt
tggttggttyg
acacacacac
cctgcatgtg
tctactttat

ttcteotgtet

tgttcagtga
agaataaaat
tccttagaca
agccaagtaa
gtcaagcctyg
attgaaacta
aggagctcct
gaaaaataac
cattcattgt
CCLCCctctt
gtcceectty
atatgattca
tacctccaat
ctagattcct
tcagcacttt
aaagttttta
aaaatgctat
ttttggacgc
tttcgcaagce
atttaaattg
agatattatt
caaagcctac
cgttctattyg
tctgtgcectyg
tgtttgtctt
gttgttgcaa
CCcaattttt
gaaagacagc
gcatatacag
atcatatata
tgaggacgct
tttggctaag
tatagcctat
aacacacatg
attgtattgt
aatctgtgaa
acattcataa
taggtgaatt
ttcttaatgt

ctctectgcetyg
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gcaacaaact

atgtaaaaag

taagtgtagg

ttcaatagaa

ggcagctata

atatatttat

ggggaacaca

ttcatcagga
CCLCCCCLCCC

ccatttcatt

tggtccagey

taagcaagtg

Ctatttgttt

gacaagaatc

aaagaaaata

aaaggcaaat

taatttaaac

gccagacatt

tggagtcatt

tacaattatg

Cattctttct

actacccttt

CCttgatttt

gattatttca

tctgtgectyg

atttttttca

tttgtactga

atacacacac

ctactgagtg

tatatataaa

cagctcaagt

atgaagttta

gcatcctcta

ctatgtaaat

tatattttaa

tgcaaaatcc

ttttcaaagt

aactctgttc

caagaaatgg

tttctgtete

atgaaggtag

aagttatctg

agggggcatt

taaaaatttg

tgtcatacct

tgttccagat

gtgctatata

atgtgaatcc

acctccattce

tttgacttaa

taaactccgt

gcataggtgt

atttttgagt

aggtaaggct

gtcctcagga

Caaataatta

atgattatgg

gtacagcttc

caacttggtg

ttattttgac

aactattttt

gcagcctatyg

tacatcccac

cctaaaataa

gattatttct

tgtgtcttta

aaagtatata

ACacacacdadc

acaagtggta

acaaggaatt

cccttatgta

gtatctgtte

tacattaagt

agttgttata

tgtttgttat

acggatatgg

ccacagtaag

ctgaggcggt

Cttatctcta

tgtctetgte

75300

75360

75420

75480

75540

75600

75660

75720

75780

75840

75900

75960

76020

76080

76140

76200

76260

76320

76380

76440

76500

76560

76620

76680

76740

76800

76860

76920

76980

77040

77100

77160

77220

77280

77340

77400

77460

T7520

77580

77640

88



tctatcttag

gctctcctaa

ttggacagaa

cctetetgta

ccacttcaat

agtttttatg

tcctctectat

tgtgaaggct

Ccttaatttt

ccactaagtt

aaaacaattc

gactatgtac

atgtaaggga

aatccagtgt

tcctcaggat

gcaaacagtc

aattgcacaa

agcgatcatt

aataaacagc

tgggtcatta

ggcaatagtt

Cttaccttca

gagttttcct

ttattcctag

CCCLLcCcattcc

gcagatttta

caaaggagaa

ataggaaaaa

taagaaatgt

gccgcagcetyg

aatcccatct

ccagctactc

tgagccgaga

dacacacacd

tgaacaagaa

caaaaatctc

ccatttaaac

gtcaattata

gaggaggttt

tgtttgtgtyg

ctaaaagatt

atgagaatgc

ttcttgttca

Ctgtttttta

tgcttattat

ctgagataga

tgggacagat

atacttctag

tgaggtgatt

atcttgttta

tcatcaagag

tataaaatgt

ttattcatca

actggtctta

tggaaaatgy

aaataattgt

cttggccatyg

acacacagag

gtagttcatt

ttttgggtgt

catttttttg

taatcgtagc

ggataactat

acaacagaga

gaatacttct

aatcaaatgt

atattggggyg

aaatgtacca

gtagatcact

gtattaaaaa

aggaggctga

ttgtgccact

cacadadadadcC

gcatctgagt

gcttcaaggt

acacatcgaa

CEtCCLtgttta

tagacaatat
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ggtgagagat
gtattattca
cctggcaacce
CCLtatttttc
ctagagctygg
ggattcaaca
gcaagttgaa
tctectecac
catctataac
tgttctggca
ctccagtgtt
aaatgacctt
aagacatgat
aattgttact
caacggtgag
tggggtgggy
caagcaggag
ggatgatctyg
agactatttc
tgcctggagce
ttttaaaatyg
acgtaggctg
Cttatactta
aatttgaaat
attattccct
attactaatc
ctgcaaagta

aagtaggatt

ggcttggtgyg
tgaggccagg
tataaaaatt
gygcaggagaa
gcacttcagc
aaaacaagtt
tgtctgctaa
ggtggataaa
acatcaggtt

aattctactt

tctgttetyy

caccattctg

cggaggtctc

atattaggga

attctgtegt

aaacatgtta

taccccectcett

gtcctatccc

agccccocaga

tgtgagacaa

gtcctaggaa

CCCCCCELLL

atctgtcata

atgctatgta

gagtgcctga

cacagagatyg

ggacattaaa

aaaaacatct

gaaaggcttc

cttgtgaaga

atagagaaat

cttactaagt

ttgtcatccc

ttattatacc

gagatctctyg

aaaatgcaga

aaagactata

gtaacatgat

ccttagcact

ctcacacctg

aatttgacac

agccaggcect

tcgtttgaac

ctggtcgaca

atgtaaatcc

aaattcctgc

ttacctcaat

gtaccctata

ccagtcacca

cctagccaag
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cctgcaccac

aaacgaaaat

aacatgataa

actctgtacc

Cttctcctat

ctcaattcac

tccagtactg

gggaacctat

caaatttttg

actaatacaa

ggcgtatctyg

tacttcactc

agatatgata

tgtaattatg

atggtctcct

dacacaaacda

gtatgtaaag

taaaaggggc
agagaatgdg
agagtaagta
atcagcctta
aatttacaga
ataccacctg
actccacagg
gtcagaaaga
aaaatatact
atacatgcta
tactgaagga
taatccctgce
cagcagggcc
agttacatgc
ccgggaggtyg
aagtaagact
atcatcagaa
ttcttcgcaa
ttggtcatta
agtatgcaca

ctccagagga

ggattaggga

Ccaaaatgca

gtttctccca

Cttaccacat

tttttatagg

gaaccagcca

aacaaatggc

tactttacaa

cccactgaca

ttgttttecag

tgcctctatt

tttcagactyg

tgtggtattt

cctgccttaa

taacagccac

ctctegtgga

aaaagaaaat

aagaggaagc

agtagatttt

gaaggacccc

gagtaatcat

cattatctca

taaggttgtt

tcactcagat

ctctgtettt

taggttgcag

Ctacagtaaa

aaacattgaa

aagatccaga

actttgggag

aacatggtga

acctgtaatc

gaggttgcag

ctgtctcaaa

tgacttagtyg

tgagaatatt

cacaatgcac

attattatgt

ctgctgacgt

ggcaatgtaa

77700

77760

77820

77880

77940

78000

78060

78120

78180

78240

78300

78360

78420

78480

78540

78600

78660

78720

78780

78840

78900

78960

79020

79080

79140

79200

79260

79320

79380

79440

79500

79560

79620

79680

79740

79800

79860

79920

79980
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gccaaacttc

Cttattccct

aattgaatta

taaaaagaga

gtacaagggc

acattcgagt

ctgcgtactt

gttggtgatt

aatatcacag

gaaaagccta

catcttctca

cgaaataaat

gagctgaata

ttaggggata

ctggctggat

ttgtacccta

atgtcactca

aaacattctt

tgcagtcccc

gctttgcatce

aatgttccat

gtattggctyg

ctggtaatcc

thgﬂtﬂﬂtﬂ

taatcagtaa

catgtttatt

acctatgcac

attttctgtc

ctttaaaata

tctctcectata

cccattctca

aagattacct

cagcctecteyg

cttgacttet

tgtttactca

Ctctctatca

ttgatgatgyg

atccttacct

atgtcctgcet

Ccttccecatt

CLLtttcaca

tttccectag

taagagtgaa

acgaattcaa

ggtaacatgt

gatctgctac

ttcctetgec

tgtattgagt

gaagaaatca

atgtggtttt

aaagacatgc

ggcaggatta

tagttggcat

tgttctctca

atggaaaagt

gaacttttca

ccaataatta

tgacccaact

CCcttactta

CCCCLLCLEC

gtattctgtg

gcctcacttt

tactttatat

ttcattttygg

taactcgcac

gtctcettect

agggtctcat

tcaacttgat

acccattttce

aaattcctta

tttgaatcta

atggtttcca

gtatctttga

gggagctact

Cttatctcat

gcattcactc

tcaaatgtta

gaacaattaa

cttccaaacc

gcctaagcaa
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gcaagctctt
gtcccagacc
agactcttgt
gagaacatgc
gaccaagaag
ttagaatgca
agactttgaa
tcccececcacce
gagaattgta
ctcagttgga
tgtagatgcc
tccagtgctyg
tccaacaaat
cgtggttgat
ccattctact
tgatggataa
cctatcattt
gtatttacac
gctaatattt
attgtgttac
cctgaaccta
aaattcttca
atttttacac
tttatgaacc
gtcttttcac
tcctttctta
Cctctttcac
tattcccaca
tttaaaataa
aaagagattt
cttcaaaagg
tagtgctaaa
ttcagagggt
cctcagtttt
ccctecactyg
acaaggtgat
tttcccttga
tagacacatc
tggtcctett

ttcagagtca

ggactgcagg

cttgctcata

gaaagaagaa

tttgtaagtc

agaagagtaa

tgattgaact

agcactttga

tagaactggc

CCCCCcCtttg

aattttccag

aacagatctyg

gagcccttat

atatgctgaa

aatttgtttc

Ctcattctac

ttgtaccctt

tcagctaatt

CCCtcctecat

tacaatctct

ttttgtaaaa

tgcagctgat

tccttaatty

ctattacttt

tggcttccta

caccacatcg

cttgagctgt

ttcagcaatt

atagtgcaaa

tttccaacta

cttatgttgc

Cttactatac

ttcagtgata

aattctctcec

cctattcact

gagttcacta

atcacatagc

actcgagatt

aaatttaata

gcacattttc

ctctcgaagt
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gatcaaattt

ataagcatgt

tcattaagac

tgggaaagag

aatgaactca

cctaggtggt

agacagggtg

aggcaccatt

aaatagttgg

gacataagga

agcagcagga

ttaagaagcc

aggaaaatag

ctaacattct

ttcagctact

ctatactttt

gcctcectagtyg

tcctttatac

cccacaaaca

tccagaccct

gtagctgaag

gaaatgtatc

tcctgaactt

tttcactggyg

accagcccat

acatgctcct

agactcttcc

catgttgtaa

tcaactgatt

Ctctctceccect

Ctaanaaaaca

aatttagtct

ttcttgaaat

ttagatgtte

gggttcagtc

ctttgaatag

ctattcaact

tatcctaagt

tatctcatta

gacttttcta

cattcaactt

ggatgactcyg

tgtgtgaatt

aacgtgcacg

ctagccaatt

cttatagcca

tcatctaaag

ctctectgata

aagatatata

tgtgaatgcc

tggaatgtat

catattaatt

cadaadaacadc

gtcactgaac

cagatcttag

catttaaacc

ccttggetec

ccctaaaatt

ccctcaaatg

atttaaatac

caaagcaggyg

Ctcatactcc

ccaatactgc

gaaatagaag

cctatctgta

atctgatcac

ttaaaaaata

Catctttttt

cctetgttte

CCCCctcCctcttL

agctcttcte

ttgtcttaat

actttcttca

ccctaagctc

cttagatcct

tatctgaata

cctactaaac

tggactcttyg

aatgtctatt

atttccccat

80040

80100

80160

80220

80280

80340

80400

80460

80520

80580

80640

80700

80760

80820

80880

80540

81000

81060

81120

81180

81240

81300

81360

81420

81480

81540

81600

81660

81720

81780

81840

81200

81960

82020

82080

82140

82200

82260

82320

82380
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gcatatttga

CTCCLCttcCcC

atgctttact

agcatctggy

ccctecttat

aatttcttct

ccactcttag

CtCcttcctta

ttcctcaaat

Ctcctacccec

ctaacctact

tacaatgagyg

tatatagaag

tcttcecceccecag

ggtattctct

ctaagctaat

taaaaatata

CCCLCCtttaa

Cttctctaaa

tgtgtgtctt

ccacaactag

ataaatcttt

tgttattaca

gaagggaacc

aattgtccta

tatgttttgt

actctttctt

aaacacatgyg

gctttagggt

ggactgggaa

cacctggtag

gtggccaaag

tgctaatttc

cataagtgag

ctaggctttyg

tctetgtata

CCCCECLtatt

agtgactgtc

ttctgaatac

tcgatcagtc

actgctaact

tttggtattt

ttagaggtct

caaggctaac

acttttttca

cacattccca

aatatctgca

gccaatttct

agcactatca

acatatgtga

gcatggattt

accctatata

acctcectgtac

acctgtgtta

caataacgaa

tttttggatyg

gtcaggtgga

gcatttctga

aactctagct

gctttgtgte

gttgaatagc

aaaagagaat

atgaaacaca

cctaaatctt

attaccctga

taaacaagaa

agcaaaacct

Cttattttag

ttgagactcc

atttctttac

aacctcacaa

ttggaaagta

aataatgaat

acctaccatg

ttggtggtac

ataaaaacat

atttttgggg

ctaatctgaa
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gtgttaatta
tttcttgaaa
ctgattcagce
tgtcacctct
aaggccctac
ggcttcactc
gcaaaggcct
aaatatctgc
cagggaggtt
aaccccatcc
catatctatg
tgttcactgt
agtaacaatt
cagaaattga
ttgaccagaa
gcaatgtcac
CCCLCCLCtgtta
ctcctaataa
cttaccagtc
cttatcacat
ccgaggagct
ttatgtagac
taatataaaa
atcttaagga
aacaaacaaa
cttagtcacc
ggaaacaaag
atgtccttygce
agtggatttt
tgtattttag
ctttctgggce
tcttcaagcet
gccagaagac
acctattgca
aagtggggaa
acattgtgtg
tacacaacat
CCtcactctc

tatgcttgcet

tgccttttaa
tgaccatcag
atttgcttec
gtgtcccaaa
atgatctggt
attagccaca
tttgttctga
ttatcttttt
ttcccectggea
ctgcacagtt
tattgactgt
CCcatttcca
gaatacttaa
aataggaaat
gcagcaacat
tgaaaatcac
tatttgagag
cttttaaagg
agtcagtcac
tatttcatag
acaactgctt
tcagatgcca
catcaccttg
attacaatgt
agcacattga
agatgtcact
aactcacatg
ggaaacacct
ggcatggctt
ccccaattcet
tgtgaaagat
ctaacatcca
tttactacca
tactctattt
acctttatgg
aaataccttc
ttgtttaagg
agaggaaaat

CLtttaaaaa
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atgtgtcaag

ctgtctettg

ttattatccg

gtctacagtyg

ccccacttcet

ctgtccectect

ttgtccctet

ccatcacatc

accgtatcta

ctcttcecctat

Cttccecectcet

gcaccgtaaa

aggcaggcaa

agaagatatt

ataatttttc

actcatggaa

aatgaattga

ctaagttaaa

CCLtLtcCcctca

tttgctgtat

ctgtcacata

caagattggc

tttgtagata

gtcctctaag

tactttattt

atgagactgt

aggcaaaacc

tataaatgtt

agtgtgtaag

gtcattttaa

atcctcatct

gtgattctat

gggatgattt

tattctaaac

tcactctcac

tccatctaga

tgtcatgtaa

gaattattta

aaccagttct

aatctaatta

gataaatacg

ttctgaacat

attcccacca

tttcagacct

tggtgtgett

tcttggagcet

cttcaggcct

agattacgct

ttacagccat

agaatgtatg

gagaacctga

ctctagggtt

gaggatacta

tttgcaagga

tgaattttaa

gaatttttgt

aaggtctcat

gcacatttta

tgggttaatt

gtaggttctc

aataattcac

tattaaagaa

ttttggattt

CECttcCcttct

tgtccaggtce

tatggagcaa

aaggctagta

aaagagcgct

aatatttgac

gaaaataagyg

Ccccttcttt

ggaaagtcag

acagtctctg

Ctctacacag

gattgcttca

atatactttt

tattaggtat

ctgcaatgtt

82440

82500

82560

82620

82680

82740

82800

82860

82920

82980

83040

83100

83160

83220

83280

83340

83400

83460

83520

83580

83640

83700

83760

83820

83880

83940

84000

84060

84120

84180

84240

84300

84360

84420

84480

84540

84600

84660

847720
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cacccatcca

gtgccgtaat

Cttatctctt

tccatagtgt

gaaccacaga

aggcactatc

ttatctaatc

gggattgaaa

agcaaagtgy

ggycagccady

tcaggaaggt

aagaaaaaga

tgcttagcaa

tgatttctet

gttctactgg

tgacattaaa

gtttaacacc

atgattagca

aggaatggtg

gcttgtagtyg

aatacaatga

gtcaatgttc

atatgcacag

aactgcctta

ataggttaca

atagtgcaag

caaggaaaca

agctgcccaa

gctctacctc

ttcagtttec

cagcaaagac

tgacacgtaa

ddaaacaaacda

ttctggetet

tatacaattyg

gatatagata

gaaaaacgca

cctaggactyg

tacagagcgy

tccatataga

cctacctaaa

cataacccac

tctgtgcata

gggttettgt

gtaaatattt

ctaataccca

ctgaaacata

caacagataa

tgaccgttac

cttcacagayg

ttgcatggga

ggtttgagac

cagagtagaa

ttgaaattta

agtcagttca

atatacatta

tatatgggct

gccacactga

ggagyggaygyga

gaagatggaa

gaaatatatt

aggagaaaaa

aaccctatcc

tagagagctc

caaaataata

atctttcatt

aaacctcttg

gtgaggggtt

ttggtagcta

ttgcttatta

aaaaaattga

agtgctcgga

agcatacaaa

gtcatttatt

gagaattcta

tatatagcac

gagttccact

atgctacttyg

ccataaccaa

aggcctggcec
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atatgcacca
ttgtggtaga
Cttatgtttc
attctcagcc
ttgagaacag
aattattata
tcttgagtat
cacagtgtygg
agtggagttg
gatggtatag
ggttgggagt
tacatattaa
tgatttgetyg
caaaattttc
ggtgtttett
tgtatgttct
cttgcctcag
attattatta
agaaggtagg
Ctaatgtttt
tgagcatcct
ttcttetgaa
acagttactg
agctccaaaa
tcacattcca
gcactgtctt
aggaagaaac
aggaaaagct
tgtgaccatc
aatacaatga
ttacaggaca
aaataacagc
acacaagatt
ttctatgtaa
cctattgtac
tatatggtct
ccctcaagat
cagaatttta
ccacacaccc

aaattggccc

Cttaatcttt

ctcagacact

agttagctat

attttctttg

tctgaattat

tagaacaagt

ttactaaatyg

cacagagaga

tgtgcaacac

acttaccctt

ctattccagy

actggagaag

ggaggtgaga

tcctectcoececc

aggaaattgt

gtgacacatt

ctaaacagtyg

catggaagaa

aaggaaaaag

tcaagagtat

gaattgtgtg

catgtgaaac

agtatgttta

tgactggcat

atcatagata

gatatttcta

ttctgagatyg

gaagccaggc

agcaaggtgc

JULCCCLCCCLCLL

gggagtatct

cataattatt

agactgtagy

cctcagtcac

ctacttggca

aagggatcat

gaagcacccyg

gtgctcagcc

tccagagggt

gagtctggac
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tattcatget

gttgttgtat

tttcattgea

Ccattatttt

atggagcctt

tgacacgtgt

ctccacactg

gcaggaacaa

actgtgggag

gagctgacct

cagagdgggc

tgcatatggt

ctgaattaat

CECCttcttt

tctttatgat

gttactctta

agttctcaaa

tggaaggcag

aaacaagggyg

cttagtttet

aaagttttaa

aagaggaaga

gtagggtaga

gagatttaaa

tcatagaccc

agtcaaactg

gcagctgcca

agacatgact

tgtgtttett

CCCCLLECtg

gaaaaactcyg

gttgacaagt

ttaaaaaata

atgtgttttt

gcatcatatyg

CtLttattaca

tgccttgtte

ccttcagaga

tgcctggata

aacaatgaag

gctccacagc

gaatgcctca

tgtagttecct

actcagagtc

taacacttag

ttttatagaa

ttgatgttct

gcatttacac

gctagaggaa

Ccaaaaatag

agcagaggca

ctatacttac

attaatctat

atgtattttg

ctctgtgagt

tatgttagtt

ggtcacattc

gaatgaagaa

cggaataagc

aagatgctca

aataatattt

ccgaaggtag

aattgagaaa

ctcagcatgt

taaaagggca

CCCLCCtgttLtL

gagatataca

gtgggtccag

ctacccaagc

acagagyydyy

gcattgtgcc

ctggagcagg

caaggtctag

Ctcceectecatce

agattatata

ggcttgattt

tgcctgacag

ttgccceccage

aaatgaccac

ggccctgata

84780

84840

84500

8459560

85020

85080

85140

85200

85260

85320

85380

85440

85500

85560

85620

85680

85740

85800

85860

85920

85980

86040

86100

86160

86220

86280

86340

86400

86460

86520

86580

86640

86700

86760

86820

86880

869540

87000

87060

87120
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gcttcagagc

ttctecectge

ctccttaata

atcccgtata

ttacctagca

gcaactttta

tctegettty

caacacatat

cacattttat

ttttcececga

gggagtacaa

tgtttgttta

atagttcact

cctgagtagce

aaaaccactg

tgttgcttat

agccttetge

acactgttaa

CCLLtcctcet

tgattttcac

actttaggag

ttttaaccac

tagaatcacc

gacgcatgca

tgaatgcaca

acttctataa

agctcaggca

gttggcagta

cattctgcat

Cattttctta

ttaaatgtct

attcattaca

ctttgcectc

tgcaaaattc

atatgctcca

caggtacccc

gtcaatgact

caatattagc

tttacaaagt

tccceccatagy

tgcttcectge

aacatcttgc

atcccactga

atttgggtaa

tctcatattyg

ggtgttttag

atcaggtact

gattaacaca

ctctacaacc

gaaaagaaaa

agagataaga

gcagccttga

tggaactaaa

aagccatctt

tctatcatct

tattttctag

ccatcacgaa

ctccttcectac

tacctcttca

cccaggcaat

atatctcatyg

agacctcaag

gacatccttyg

tttcctggay

taggtacata

ggaacataag

catgccagaa

aagatatatc

atcccgtgtc

acttgtgttc

Ctatcttttg

acctcctgtc

tatttggtca

gttctctgtt

ttatatgtga

gaaattgagc

atggctgtat

ttatagtgaa
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gttggtggag
ttcctteccec
aagctaaact
tacatttggt
aatattagct
tatgactttyg
tagtgtatgt
acagggacag
gaggatgata
atgctgtgat
gaggcttttce
tctcactctyg
actcctgggc
ggcatgtgcc
cctggtaccc
ctgcacctcec
tatccttatyg
agtttagatt
cattttttat
agagccacaa
ctttcaaata
gatacaatga
tcaaagtcca
ccectttgaac
aatcgaggtt
ttcatgggca
ttatcaggat
aactaaattt
ttaacagtag
acccctecgat
tgtttattygg
ctcatctctc
atcagcctgt
gctgcctcat
cctggatatyg
gagtcctgga
tgcatttett
tccacacaayg

gtagctcttt

gctgctattyg

ttccttcaac

gcttctcaga

tacatatgta

cgttacaaat

aaagttgttyg

gtagcgcata

aggaagatca

tggaaagttyg

gttcctgget

agcgtaggat

ttgccaegggc

acaagcaatc

accatgccca

atgatgagat

tgctttccaa

Cgctctcaaa

aacagcntnt

Ctgttttaat

aaatcaaaag

gatgacaagc

tgaaacttgt

catttaaatc

atactacatc

gcctectgygce

aagctgttgc

agcatcctaa

tatgttgttt

ccaagcacad

atggccattt

ttattgtctc

ctattcacct

ctcccaaaaa

tacctctatt

ctgggtataa

ggcacccaac

catggagaag

cataagacat

taggttataa
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agattacttt

agatgtggac

atctgcttec

catattgaat

ttccaaagtyg

agagcatatt

aattaggcag

gcgtgtatca

atgtataccc

ttgtgtgagt

tatttgttta

ttaagtgcag

caattctccec

tcatgttgtt

cgcttctceta

gaattcactg

atatgtgata

Ctctnttnnt

gaaaagaggc

tactaagagt

ttacggtcaa

CCCCtLCtttac

ccaaacactc

ccgtaatage

cttccaatgt

ctttgtgttt

aagcacttct

catcttattt

gcaatcaaac

tggccagatt

agtacatctg

gtccgcagtc

aggcccacacce

caggtctttt

ctggcactca

caatctcact

tgggaaaaat

ttatgtttgt

cttacactgc

gcccatcaac

tccatggaca

cagagaacta

aaagtttatt

cacagtgctt

Ctataaataa

cattctcata

daCaddadaddaccd

tccectaatt

Caacttactt

tttgtttgtt

tgacgcaatc

atcttggccet

Cttccecttgtt

cttgtcttet

gctactagat

cataagcaaa

gtagttgcaa

ttctaagcac

aatattttta

taaagaggaa

agtcaggaag

agcttcoctat

tgttttgcag

cctgtgette

tcactgttca

atttcttcct

ttggcaagtt

tcagacttat

taccctgtga

caattttaag

tgtgtttcac

attgttectgt

tcctecteoeccce

ctactgagta

atggtcctca

acctctttec

gtctccatca

Ctactttccc

87180

87240

87300

87360

87420

87480

87540

87600

87660

87720

87780

87840

87900

87960

88020

88080

88140

88200

88260

88320

88380

88440

88500

88560

88620

88680

88740

88800

88860

88920

88980

89040

89100

89160

89220

89280

89340

89400

89460
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caccacctat

gaagcttatc

gatgaacagt

ggtataactg

atatacatgg

gttaccattt

tatacaatac

ttcatctaat

tcagactagc

gagcagdtag

gagcattggyg

aaagcacata

tcctattgty

ggctgttctce

gacctcceccag

gtctgggtac

tgtttcttga

ttgggtagaa

tgatccttec

ACCLCCLECEC

CCCCCCELCLLL

agaacaatat

tcaaatacaa

cttctttetyg

ttatagtatg

cttatgactc

atatgctgtyg

ccagtgtcgt

atgaatgaac

gaagagcact

tttgtaacat

cagaaccata

tttgaagatt

attaaagtca

attaggtgat

ccatcaatat

gaaataaact

tatccccact

agaatgcatt

aattgtatct

tagcaaaaga

tacatgcaga

gggccaaact

acaagtaaaa

taaaatggtyg

tttctttgtyg

agtattaata

aactgaaagt

cctactcctg

atctgaatag

gaagggdaca

tcaatcataa

gctatttaca

agcaccatcg

cagaaatact

cttcctcectaa

ccagtagtgy

caagaccacda

tgaagtgact

accaacctgc

ttcccaaaat

ggctataaaa

cataaggtac

aagagttcta

CCLELtaccc

tacttcagtyg

agctttgtga

gctccocgceaga

agcatccatyg

tgttctggaa

tggatgagtt

gttgtatcca

aagtgaattyg

atgatactac

tcttactagt

actttattat

tgctttacaa

tcaagaagaa

gagtaaattg

atcagttcta
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atgagcccat
taggtaacat
cattagttta
cttacatata
accacaatca
gtacaaacac
actacagtct
ttatactata
ggggagacta
aaatttagca
tggtatgagg
ctgccaggaa
taggcatttc
gacagaacaa
gcttacctgt
gcttcocccagy
ttttcaaaga
ataaaatgaa
tggaatattyg
actaagttct
ctgaagtagt
gtaagtgcag
attaaggttt
gtctgcctcet
CLLCtcctcac
tcgtcecttcecc
gagctgggac
cgacataaag
cttatggtca
tctgaccata
cattaacttt
caagatagtt
tgaagcactt
acagtatgaa
tttagaagtt
agaagtctgt
aatctatacyg
taattaacat
Cttaagtttt

tctcagctcc

gggacatttg

ccaaaatgct

gctctattcc

tttaagatgt

agttaattaa

ttaagatcta

ctatgttgtc

tgatcttagc

gatgaaattc

tgaaagaagt

acagaagcag

gccatatgga

tgcacataac

accattacca

gccatgagat

aaattcctaa

gaattttcat

Ctccattaca

Catttctctt

gtttgaactg

gtttecttttyg

cgtctctaag

tattaaaatc

caagaattaa

acaggtctca

agagaaccca

ttaacggcgy

caggcactgyg

acaaacctag

tgagttcagy

Cctactcttt

Cttcttaaat

aggataacac

tgtttatggt

Ctcatctcta

Ccattctctt

gagggaaatt

gtaatagttg

atttttatgt

gtggagcaaa
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aataggagac

tcttggtaaa

ccgctaccca

acaacatgat

catatccgtc

ctctecttage

cattacatcc

CCCCLCCLtLtL

ctgagcagaa

cataggggcc

aattatcatc

tgccagaata

ctctgtcaag

cttgccectcecte

ttgtttagta

ggtctggaaa

tccacttcca

caaatattac

ttgatttgga

agaatctttt

accttaccgt

aaatccaagt

tcatttattg

tctgatgttt

tacctttatg

accagtgaca

ttttgttcag

ataggaatgt

tggcctctga

ttggctcagt

Cattttttca

ttgtattgtt

tgagcagata

ggcaaagtgc

gaatgacttt

taaaaaactt

ttccatettg

Cttaatacat

tatggcaaat

agataatggc

caatctgagt

gccaaatgcet

gctttaatga

aatttgatat

acctcacata

aaatataaag

ccagaactta

atggtaagtc

agttggagta

taagaagaag

aagagactgc

aggctcgtag

ggtacatgtt

catgtgtgag

ccectgtget

cacaggatag

gcctcectgcat

Ctacaaattc

aagagttgat

acattggctt

tactgaaagg

gtttagcaaa

gcaagagttyg

tccatttgtt

aaacttttcc

tcctgaaagce

ggctcetgttt

tgaatgttaa

gtgtcatgat

tgcttcecccag

tgtgtaaaat

ctatcttgtt

gatgttctca

tcactatctyg

tctgcectet

agtagtctct

tttagtgtta

atttatttaa

ttgacctcat

tttaatgcct

89520

89580

89640

89700

89760

89820

89880

89940

50000

50060

50120

50180

50240

50300

50360

50420

50480

50540

50600

90660

90720

50780

50840

50500

905960

51020

51080

51140

51200

51260

51320

91380

91440

91500

91560

91620

51680

51740

51800

51860
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CCCattttct

ttttggtgta

gctttaatgce

atttctctat

ggaagataat

ggcccacgcc

ggaattcaag

ttagctgggc

gatcacctga

gcctgggtga

gaattcccaa

aggaagaaga

ctaaaccaca

aacccadaaa

gacctggaga

cttggctcca

aattgtattt

gagctgggtc

Ctccacattt

gtcattatta

ccattgcaaa

caattttgag

aagctatagt

acatactaga

tcacaagaaa

agatatccac

ctcaaagtty

tataggaaaa

ttttagctat

catagtagat

CCLLttctata

tctttacgtt

atgaatatag

tgtaatccca

actagcctgy

atggtggcac
gctggggaag
cagagtgaga
gagtgaattt
ctttggagag
gaaaaatata
atgcaatcag
gdacagagdgd
gatccatatt
cagagaccta
ttcctattta
ggcagctgaa
tttaagttct
aataattcta
gaagaagaaa
gatcaaaaca
aagcctgaat
aacaaaatga
tcgtaaaagg
attaaaggct

aatactccgt
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tcacattttt
gtatatatcc
tgacaattta
ttccttatga
aagaagacat
gcaatttggy
ccaacatggc
acacctgtaa
cagaagttgc
ctctttaaaa
ccagctccaa
tggtgttcca
taccagaaga
gtctgccata
gctcaggggy
cctgtactcea
tttttcagca
ttgctatttc
taaacactat
ccctatcecac
aaatttgttt
aaacatgaaa
gtatggtatyg
ataaacccaa
gacaaggata
ataaaattga
taaacataag

gacattggcc

The mvention claimed 1s:
1. A recombinant vector comprising an ovine adenovirus

genome and a sequence encoding a heterologous polypep-
tide, wheremn the sequence encoding the heterologous

polypeptide 1s inserted between

atttgttatt
ttatggggta
ttggacattt
ttgtgtgtgt
agagaattcc
aggctgaggc
ggaaacctgt
tcccagttac
agtgagctga
gagagagaga
gagctttaaa
gtaataatat
gtatctaatt
cggaagcaaa
gaagatgtac
actttgtgat
ctagagaaat
tgtcaatatc
tgggaaaaaa
ctgaatagca
ggaaccacaa
tcacacttcet
ggcataaaaa
gcacaaacag
gtcacttcaa
atccttatct
acctgaaact

ttgccagtga

54 and E3 transcription units
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tttaaaaatt

catgtgatat

gaagaaacga

ggtgggtggy

taagatgggg

aggcagatca

cttgactaaa

ctgggaggct

gaccacaccd

gagagagaga

gtgtcatgtyg

ccggecgtta

caagaaagag

tagatggcat

tagtcattta

gcttaggtta

attaggaggt

aatctacagt

tatacacctg

cactgttcaa

aagcacctga

tgatttagaa

cagacacata

ttaactaatt

taaatggtgt

aacactaaac

ataaaattcc

cttat
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of the ovine adenovirus genome, and wherein at least one
enhancer element obtained from intron 3 of the PSM gene 1s
operably linked to the sequence encoding the heterologous

polypeptide.
2. A recombinant vector as claimed 1n claim 1, wherein the

sequence encoding the heterologous polypeptide 1s mnserted

between nucleotides 26,682 and the 5' end of the ]

of the ovine adenovirus genome.
3. A recombinant vector as claimed 1n claim 1, wherein the

sequence encoding the heterologous polypeptide 1s nserted

54 promoter

between nucleotides 26,682 and 26,555 of the ovine adenovi-

rus gcnomme.

55

60

65

attcttaatt

tttgatactg

CCCLttCccCcttt

ggtaggtaat

cgggcgtggt

catgaggcta

aatacaaaaa

gaggcacaag

ctgcactcca

gagagagaga

aagtcactga

gaatagtctc

gaagatatgt

ctgtatggca

cctatgggtce

ggactgtaca

aaaagaagag

ggtaattcat

CCLLtttaaaa

agctcatatg

atagccaaag

Ctatactaca

gaccaatgaa

Cttceccaaag

taggaaaatt

ataaaagcta

tagaagaaaa

51520

919580

02040

92100

92160

02220

92280

52340

52400

52460

92520

52580

52640

92700

92760

02820

02880

02940

53000

53060

53120

53180

53240

53300

93360

93420

93480

03525
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4. A recombinant vector as claimed 1in claim 1, wherein the
sequence encoding the heterologous polypeptide 1s mnserted

between an Apal and Notl site between the

54 and

scription units of the ovine adenovirus genome.

-3 tran-

5. A recombinant vector as claimed 1n claim 1, wherein the

vector comprises a heterologous promoter.

6. A recombinant vector as claimed 1n claim 5, wherein the
promoter 1s located upstream from and 1s operably linked to
the sequence encoding the heterologous polypeptide.

7. A recombinant vector as claimed 1n claim 5, wherein the
vector comprises at least one regulatory element obtained
from 1ntron 3 of the PSM gene operably linked to the heter-
ologous promoter.

8. The recombinant vector of claim 1 wherein the ovine

adenovirus vector has increased stability.
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9. A recombinant vector according to claim 1 1n which the
enhancer element comprises nucleotides 1-171 of SEQ ID

NO: 1.

10. A recombinant vector according to claim 1 1n which the

enhancer element comprises nucleotides 1-332 of SEQ ID
NO: 1.

11. A method for directing expression of a coding sequence
in a cell, the method comprising introducing into the cell a
recombinant vector according to any one of claims 1-4, 5 and

0.

12. A method of delivering a sequence encoding a heter-
ologous polypeptide to a target cell, the method comprising

10
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transducing the cell with a recombinant vector according to
any one of claims 1-4, 5 and 6.

13. A method of delivering a sequence encoding a heter-
ologous polypeptide to an animal cell, the method comprising
administering to an animal or a cultured animal cell a recom-
binant vector according to any one of claims 1-4, 5 and 6.

14. A method of gene transier to human cells, the method
comprising administering to the cells a recombinant vector
according to any one of claims 1-4, 5 and 6 such that the
vector infects at least one cell and the infected cell expresses
the heterologous polypeptide.
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